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PREFACE TO THE SIXTH EDITION. 


The fifth edition of this work was quickly exhausted notwithstanding 
the years of war, and for about eighteen months copies have not 
been procuiable The present edition has been revised throughout 
and brought up-to-date, whilst to avoid undue extension the work 
has been reset upon a larger page The chapter on the forms of 
insanity has been to a large extent le-written. Additions have been 
made relating to ciemation, and to poisoning by salvarsan, 
tetrachlorethane, tnnitiotoluene, and gases of warfare The section 
on food poisoning has been modified in accordance with recent views 
as to the part played by acute bacterial infections m conditions 
formerly ascribed to ptomaine poisoning. 

I am indebted to Professor Harvey Littlejohn of Edinburgh for 
kind permission to reproduce his excellent photographs of the effects 
of decomposition in water. 

W. A B 


Thb Medical School, 
Charino Cross Hospital, VV C 
March, 1922 



PKEFACE TO THE FIRST EDITION. 


This work has been written chiefly as a Text-Book for Students of 
Medicine , it is hoped that it may also pro\e useful to Practitioners 
and others who are interested in the subject of Forensic Medicine 
Since Medical Practitioners in general acquire much of their expert 
medico-legal knowledge from the study of reported cases, no pains 
have been spared in the selection, fiom a wide field of English and 
Foreign periodical literature, of typical examples illustiative of the 
subjects dealt with. 

The section on Toxicology has been ai ranged with a view to 
simplicity and convenience of reference rather than to the attainment 
of an ideal classification. 

I have to thank my friend and colleague Professoi A H Young 
for valued assistance and advice on anatomical and moiphological 
subjects 


Owens College, Manchester, 
Ajn^l, 1893 


J DIXON MANN 
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PART I— FORENSIC MEDICINE. 


CHAPTER I 

INTRODUCTION— CORONER’S COURT— ASSIZES. 

Forfnsic Medicine or Medical Jurisprudence is a many-sided subject, a 
knowledge of it demands more or less acquaintance with medicine m all its 
branches, and with the collateial sciences It has been said that any medical 
practitioner who has a fair knowledge of his profession only requires common 
sense to qualify him as a medical jurist This is a specious but fallacious state- 
ment A knowledge of surgery, or of obstetrics, for example, limited to that 
required for the relief of suffering, would be of little use in unravelling many 
of the complex questions with which the medical jurist has to deal, although 
the branches of medicine named may be those which are appealed to for that 
purpose Much of the knowledge and skill possessed by the surgeon is useless 
to the medical jurist, and that knowledge of a surgical character which is 
important to the medical jurist is all but useless to the surgeon. Take the 
case of a wounded man the surgeon examines the wound in order to determme 
the best treatment for its cure , to him it is of minor moment as to whether 
the wound was self-inflicted or not, or as to whether it might have been pro- 
duced by a certain weapon, or could not have been thus produced The attention 
of the medical jurist, on the other hand, is chiefly directed to these points. 
Something more is required for forensic purposes than a knowledge of the 
various departments of medicine in relation to the healing of the sick, and 
this additional knowledge cannot be replaced by common sense , it necessitates 
special training If a medical man were to commence his career as a medical 
jurist with no other preparation than a knowledge of medicine and surgery 
and the allied sciences solely as regards the art of healing, without being 
acquainted with the connecting links by which they are made subservient 
to forensic practice, he would inevitably overlook those features of a case which, 
correctly interpreted, yield the reqmred information 

But while forensic medicine is a subject which requires special study, it is 
unfortunately the case that the opportunities for such study in this country 
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are limited The applications of medical jurisprudence occur most frequently 
in connection with coroners’ inquests The inquiries in court arc open to the 
public, but there is no right for any unauthorised person to be present at the 
post-mortem examinations Nevertheless a student who wishes to gain a 
practical knowledge of forensic medicine should seize opportunities of attending 
inquests, and he will often find it possible to obtain permission to be present 
at autopsies In France and Germany the judicial authorities afford special 
facilities for the training of medical students in this subject 

A word must be said as to the scope of forensic medicine It has been defined 
as “ the application of medical knowledge to the purposes of the law ” This 
definition relates chiefly to such matters as the investigation of injuries, post- 
mortem examinations, and toxicological analyses in cases where crime has 
possibly been committed , the examination of either the living or the dead 
where questions of compensation arc involved , and examinations in suits 
of nullity of marriage or cases of insanity But it is highly desirable that every 
medical man should also have some knowledge of the statutes whit h directly 
affect him in the exercise of his jirofession, and these are now frecjuentl} included 
in the teaching of forensic medicine For example, a practitioner should have 
at least a general knowledge of the constitution and powers of the General 
Medical Council, and should be aware both of the jirivileges and of the obliga- 
tions he acquires by the act of legistration He should know his duties in regard 
to the certification of deaths, the notification of births, and the notification of 
infectious and industrial diseases A timely knowledge of his responsibility 
in the treatment of his patients and of the obligation to maintain secrecy in 
professional matters may save him an unpleasant experience in the law courts 
All these subjects are fully considered in Chap XXV 

In some directions it is not easj to draw a dividing line between foiensic 
medicine and the science of hygiene or public health Such matters as the 
adulteration of food-stuffs, the prevention of venereal disease by the vState, 
and restrictions on the sale of patent medicines, though primarily directed 
towards improvement of the public health, involve questions of law, and of the 
liberty of the individual, which justify their being brought under the purview 
of the medical jurist Together these two branches constitute what is known as 
State Medicine, which may be regarded as embracing the entire range of activities 
connecting the State with the science and practice of medicine 

As knowledge of forensic medicine is required most frequently in the courts 
of law, it 18 convenient to begin with a bnef description of the procedure observed 
therein 


THE CORONER S COURT. 

The office of King’s Coroner or “ Crowner ” is one of the oldest m the country, 
the first authenticated reference to it being contained in a precept to the justices 
in Eyre in the year 1194 The coroner was in early times a revenue officer of 
the Chrown, and was charged with the duty of finding out criminals, extorting 
confessions if necessary, and confiscating their goods for the King Until the 
time of Magna Charta he also held Pleas of the Crown, that is, acted as a criminal 
judge Other duties were to take possession of treasure trove, wrecks, stranded 
whales, and royal sturgeons , and to assess the value of the deodand, that is 
the animal or inanimate object which had led to a death and was accordingly 
forfeited to the Crown Thus if an ox gored a man to death, the ox or its mone- 
tary value was forfeited As late as 1838 a coroner’s jury levied a deodand of 
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£1,500 upon the boiler of the steamship Vtctona, which had exploded and 
caused loss of life One object of inquiring into the cause of a death was to 
ascertain whether or not there was property which escheated to the Crown, 
this being the case if the deceased was an outlaw or a felon, including, of course, 
a suicide 

But with the exception of that relating to treasure trove, these duties have 
become obsolete, and the Coroners Act of 1887 now merely requires that the 
jury shall certify how, when, and where the deceased came by his death ” 
Very diverse mterpietations are however placed upon these words by different 
coroners, and there is consequently a great range of variation in the principles 
and practice adopted in different courts Some consider that their duty begins 
and ends in determining whether or not crime has been committed In a case 
free from suspicion they may authorise a medical man to give a certificate 
even if he be unaware of the pathological cause of death, or where an inquest 
IS held may be satisfied with a verdict of death from “ natural causes ” Others, 
for scientific or statistical purposes, inquire into deaths m which the patho- 
logical cause IS unknown even if there is no reason to suspect violence Some 
coroners consider that they are bound to hold inquests in all deaths under 
anaesthetics, others only if there are allegations of negligence One coroner 
will scarcely hold an inquest without calling medical evidence, another only 
requires such testimony occasionally The proportion of post-mortem exami- 
nations to incjuests held ranges from over 90 to less than 20 per cent The 
editor has elsewhere urged that in view of the importance of obtaining accurate 
vital statistics, the pathological cause of death should be fully ascertained m 
every case 

The circumstances under i\hi(h a medical practitioner should notify the 
coroner of a death arc considered m Chap XX Y We are for the moment 

merely concerned with procedure This is very simple The jury having been 
sworn are required to “ view ” the body, which in most courts consists of their 
filing past a window on the other side of which is the deceased closely shrouded 
so as to conceal all but the face The value of this proceeding is open to question 
It IS urged that it helps the jury to understand the medical evidence, but it is 
diflicult to see how this can be the case without the condition of the internal 
organs being also shown On the other hand, it undoubtedly leads to mis- 
conceptions For example, the jury are verv apt to regard post-mortem staining 
as the effect of violence, or to jumj» to the conclusion that emaciation indicates 
wilful neglect Witnesses are examined on oath, their evidence is recorded, 
and in the event of further proceedings being taken, they are bound under 
a pecuniary penalty to appear at the superior court to which the case is trans- 
ferred The medical evidence is usually taken last, but in some courts the 
coroner provides the medical man with a form to fill up and return to him after 
making the post-mortem examination He thus has the advantage from the 
beginning of the inquiry of knowing what the medical evidence will bt‘ This 
is convenient, and if the form is properly drawn up has the further result of 
ensuring that the practitioner makes no omissions in his examination There 
18 no statutory obligation upon him to fill up the form, but it is usually desirable 
that he should do so If the evidence is incomplete', and there is a prospect 
of additional evidence forthcoming, the coroner may adjourn the inquest 
When a coroner’s inquisition charges a person with murder or manslaughter, 
the coroner issues a warrant for the arrest of the accused person, unless he is 
already in custody When the offence is manslaughter, the coroner may accept 
bail. As the proceedings are not directed against anyone— that is, no one is 
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on trial— it is not necessary that a suspected person should be present, though 
he IS allowed to be so if he wishes 

Under the Junes Act 1918, coroners are empowered to hold inquests without 
a ]ury At present this is a temporary provision, but it may be retained per- 
manently 

The medical witness should remember that almost all the criminal cases 
which attain the notoriety of causes celehres are initiated m the Coroner’s Court, 
and that the evidence he there gives may subsequently be subjected to the 
keenest scrutiny by subtle intellects specially trained for the purpose The 
fact that the majority of the cases which come before the Coroner’s Court end 
there, too often conduces to carelessness on the pait of the medical witness 
in the preparation of the evidence he is about to give Trusting to the impulse 
of the moment, he expresses opinions which he subsequently regrets having 
uttered All statements there made are committed to paper in the form of 
depositions to which the witness appends his signature copies of these de- 
positions are in the hands of both judge and counsel when the case comes before 
the assizes 

The law of evidence is not necessarily observed in the Coroner’s Court, 
and the coroner may accept any evidence — hearsay or otherwise — that he likes 
Counsel and solicitors are allowed to be present m the interests of clients, but 
have no locus standi Theoretically they have no right to act as defenders or 
cross-examine witnesses, and can only put questions through and by permission 
of the coroner In practice, however, considerable latitude is allowed in this 
respect, even statements which apjiroach very closely to addresses to the jury 
being sometimes permitted The (’oal Mines Regulation Act of 1887 provides 
for the examination of witnesses bj counsel representing persons whose interests 
are affected, subject nevertheless to the order of the coroner 

MAGISTRATES’ COURT. 

Another preliminary court of inquiry is the Magistrates’ Court of Petty 
Sessions. In this court the proceedings take the form of an investigation as 
to the culpability or non-ciilpability of a person accused of some act of crimi- 
nality, or negligence of a criminal nature As it is now a question of guilt or 
innocence, the accused person must be present , for the same reason witnesses 
may be examined and cross-examined by counsel , if no arrest has been made 
the magisterial investigation cannot take place Unimportant cases — such as 
simple assaults — may be dealt with summarily In cases of suspected man- 
slaughter or murder it frequently happens that the magisterial investigation 
IS held during or immediately after the coroner’s inquest, and the medical 
witnesses who have there appeared are called upon to repeat their evidence 
before the magistrates If the evidence is deemed sufficiently conclusive of 
culpability, the prisoner is committed for trial to a superior court, the witnesses 
being bound over to appear there and give evidence The summons to attend 
at the assizes is called a SUbpOBna, which, when tendered with reasonable 
travelling expenses, every witness in a criminal case is bound to obey The 
relative obligations of common and expert witnesses will be subsequently 
discussed 

ASSIZES. 

The Assizes are courts in which both criminal and civil cases are tried 
Usually two judges are present one presides over the Grown Court) where the 
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The first of the permanent teeth appear on ground previously unoccupied 
— behind the rearmost of the temporary set. As a rule, they appear before any 
of the temporary teeth are lost, so that, on counting the teeth in one jaw from 
the central line backwards, if there are only five, they belong to the temporary 
set ; if there is a sixth, it belongs to the permanent set. The rest of the per- 
manent teeth replace the temporary teeth in the same order in which the 
temporary teeth appeared. The permanent molars appear at intervals of about 
six years. A child, nine years of age, will have twelve permanent teeth ; at 
thirteen or fourteen, it will have twenty-eight — that is, all except the four 
wisdom teeth. 



Fig. 4. — Temporary teeth (upper jaw). Fig. 5. — Permanent teeth. 

(Macalister's Human Anatomy.) (Macalistor’s Human Anatomy.) 


In advanced life, the bones of the head tend to become thinner from absorp- 
tion of the diploe. The long bones become lighter and more fragile, the inorganic 
components being in excess. Many of the teeth are absent, and those which 
remain are worn down and discoloured. 

The following Tables are arranged (mostly from Quain’s Osteology by Thane) 
with the view of showing the probable age of a body or skeleton up to puberty, 
from the presence of the principal centres of ossification, and to later adult 
age from the union of epiphyses with bones, or of one bone with another : — 
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CHAPTER II 

MEDICAL EVIDENCE : ORAL AND DOCUMENTARY. 

Evidence may bo of two kinds (1) Evidento as to facts that have coiiiC under 
the observation of tlie witness (2; evidence as to the inteipretation of facts, 
founded on a knowledge possessed by the witness of a sjietuil subjec t Witnesses 
of the first kind are called “ common witnesses ’ , those of the second are 
known as “ expert witnesses The term “ skilled witness ” sometimes met 
with is best restricted to a witness who has special knowledge of the subject 
under investigation, such as a medical man oi engmeei, whethei he be giving 
common or expert evidence 

The Common Witness, or witness to facts — A medical man acts as a common 
witness when he gives evidence as to the condition of a wounded peison examined 
by him In siuh a case his duty is to describe the nature of the wounds, the 
general condition of the patient, and other circumstances that he observed 
at tlie time he made the examination \ common witness is obliged to give 
evidence if legally summoned to do so 

The Expert Witness.- When giving evidence solely as an expert, the witness 
acts as an intcrpretei of facts without having personal knowledge of them, 
usuall;y a medical witness acts both as a common and as an expert witness, his 
skilled or expert opinion being founded on facts that lie himself has obseived 
To continue the illustration above given of the duties of a common witness — 
After describing the actual condition of the wounded person, he may be asked 
if the wound was of such a nature as to be dangerous to life In answ'enng 
this question the witness is no longer giving evidence to facts he is acting 
as an expert, and is thus combining the functions of a eonimon and of an expert 
witness Before giving purely expert evidence — that is, evidence founded 
on facts of which he has no personal cognisance— it is necessary that the witness 
should have heard the facts on which he expresses an opinion stated on oath 
before the court 

The obligations of the expert witness are not so easily dehned as those of 
the common witness Hypothetically the knowledge possessed by an expert, 
who has no personal acquaintance with facts relating to a given case, is his 
own property, and therefore he ought not to be obliged to part with it against 
his will This view has been taken by more than one judge Lord Campbell 
ruled that a scientific vMtness was not bound to attend on being served with 
a subpoena Jus^^ice Maule ruled that an expert is under no obligation to give 
evidence before a court of law Unfortunately for expert^, the difference of 
opinion with which they are proverbially accused pervades the judicial bench 
Other judges have ruled that wilful neglect of a properly served subpoena 
constitutes contempt of court In the face of decisions so adverse it is difficult 
to determine what the law on the subject really is It is probable that an expert 
who had no personal acquaintance with a case might neglect a subpoena without 
rendering himself liable to attachment for contempt of court, but he might 
render himself liable to an action for damages Such an action, though futile 
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so far as obtaining a verdict goes, would subject the defendant to much trouble 
and to some pecuniary loss m defending it Having regard to the uncertainty 
of the results, the safest course would be to obey the subpoena under protest 

Previous personal knowledge of the facts of a case precludes a witness from 
taking any possible advantage of the status of an expert witness There is no 
doubt as to the obligations of a witness so situated , he must obey a subpoena 
in his capacity as a common witness, although the evidence he is going to give 
may be of an expert character 

Professional Secrets. — It is an honourable law ^f the medical profession 
that confidential statements made by a patient to a medical adviser are held 
to be inviolable secrets In a court of law this mviolabilitv is overniled , a 
medical witness, if asked, is bound on the ruling of the judge to reveal any 
secrets that have come to his knowledge whilst in attendance on a patient 
However repugnant it may be to the feelings of a medical man to violate the 
confidences of the consulting-room, he has no option If, when in the witness- 
box, he refuses to obey the ruling of the judge and to answer a question involving 
the betrayal of a secret which is really the property of his patient— it having 
been revealed to him in trust and under the conviction of absolute confidence 
— he renders himself liable to committal for contempt of court It is con- 
ceivable that a medical man might feel the obligation to secrecy so great as 
to compel him to decline to answer a question involving betrayal of the con- 
fidence of his patient Such a step, however, should not be taken without 
a profound conviction of duty A good citizen obeys the law, although he may 
have scruples in doing so , therefore, a witness should not set his private 
judgment against authority without very seaiching self-inquir) , an obstinate 
conviction must not be mistaken for a sense of duty In the majority of cases 
it will probably be compatible with his sense of duty if the witness enters a 
protest against answering the question and then bows to the requirements of 
the law 

An interesting di'cision relating to the question of jirofessional secrecy m 
the witness-box was given by Mr Justice M‘Cardie m a case heard before him 
m January, 1920 ^ In this case the wife, who was petitioning for a divorce, 
alleged cruelty by the communication of venereal disease, and called a medical 
man who had attended her to prove that she had suffered from syphilis The 
petitioner had received her treatment at a public Venereal Diseases Clinic 
Article II (2) of the Public Health Venereal Diseases Regulations, 1916, lays 
down that “ all information obtained in regard to any person treated under 
a scheme approved in pursuance of this article shall be regarded as confidential ” 
In view of this regulation the medical man demurred to giving evidence The 
judge, however, ruled that the evidence must be given 

When giving evidence, the witness may refresh his memory by referring 
to notes made by him at the time of, or immediately after, the events or p ro 
ceedmgs to which he is testifying Such notes must have been written by 
himself, and must be the original copy , he must not copy the original notes 
and use the copy in the witness-box, or, if he does so, he must keep the rough 
copy so that it may be compared with the transenpt , the two must agree 
word for word It is much better to use the original notes, and thus save 
explanation and discussion In using notes m the witness-box the witness 
IS only allowed to refer to them from time to time in order to refresh his memory 
for figures, dates, names of persons or of places, etc , he may not read his notes 


‘ Bnt Med Journ , Jan I7th and Jan 24th, 1920 
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in consecutive sentences The law requires that the evidence tendered by a 
witness in court should be oral and not documentary 

In the course of a trial it is not unusual for a counsel to quote from a text- 
book on forensic medicine, or from some other book containing matter germane 
to the question at issue If the witness disagrees with the quotation it is well 
for him to ask to be allowed to look at the book , possibly by reading the 
context he may find that the difference of opinion is only apparent , in any 
case, before accepting or denying a quotation, the meaning of which he does 
not fully comprehend, it is advisable foi the witness to read the passage himself 
He should also notice the date of publication A book should not be quoted 
if the author is living The objection is founded on the principle that evidence 
should be oral and delivered on oath m the witness-box, so that the giver of 
it may be cross-examined , this of course is impossible if the author is dead, 
and therefore his writings arc admissible The witness himself should not 
quote authorities to substantiate his opinions unless asked , the opinions he 
expresses are supposed to be the outcome of his own knowledge and experience 
Medical and expert witnesses are usually allowed to be present in court 
whilst the trial m which they are going to give evidence is proceeding It is 
often absolutely necessary for the expert to become acquainted with the evidence 
tendered by the witnesses to fact, seeing that the opinions he forms are founded 
on this evidence Merely having a transcript of the evidence delivered by the 
witnesses to fact read to him, in place of hearing it delivered is liable to lead 
to error of interpretation on the part of the expert Further, if the evidence to 
a certain fact is lacking in some detail which is necessary to be brought out 
in order to arrive at a correct conclusion, the expert witness, if in court, has 
the opportunity of communicating with his counsel so that questions may be 
asked and the doubtful point cleared up 

A few words as to the giving of evidence befoie courts of law will be of 
assistance to the inexperienced medical witness One of the most important 
points to remember is that, although the medical witness to a great extent 
deals with technical matters, he is addressing an audience which may be re- 
garded as Ignorant of technical terms The judge and the counsel, although 
men of the highest intelligence and education, aie not for the most part versed 
in the technical expressions by which medical men are accustomed to describe 
anatomical and pathological details The medical witness has only to listen 
to lawyers discussing some point of law to appreciate the difficulty interposed 
to members of another profession by the use of technical words and phrases 
If the judge and bar are not in a position to follow medical evidence couched 
in technical terms, much less are the jurymen— men of very ordinary intelli- 
gence and education— able to do so The description of an injury which would 
be perfectly suitable if given before a medical society might be just as unsuitable 
if delivered in the witness-box The avoidance of technical terms necessitates 
a good deal of paraphrasing, as such terms are necessarily the most concise 
in which the speaker can convey his thoughts It is obviously more convement 
to speak of the “ pentoneum ” than to say “ the membrane that covers the 
bowels ” , but the latter expression would, and the former would not, convey 
information to the occupants of the jury-box On the other hand, great care 
must be taken that the use of simple language does not lead to misunderstandings 
In an actual case which turned upon whether a perforation of the intestines 
was due to a kick or appendicitis, the medical witness spoke of “ the lining 
membrane of the intestine ” He was understood by counsel to mean the 
mucous membrane, and confusion was caused until the error was detected 
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Where there is the slightest possibility of ambiguity the best plan is to use 
the technical term first and then explain it, for example, “ the peritoneum, 
that IS the membrane lining the outer surface of the intestine ” 

Next in importance to the avoidance of technical expressions is the avoidance 
of superlatives and hyperbole All evidence should be given with exactitude 
and without any attempt at dramatic effect, the style to aim at is a matter- 
of-fact style Every object or condition should be described in the simplest 
terms consistent with perspicuity As already stated, many of the (Questions 
asked require simply affirmative or negative responses When a long string 
of such questions is asked there is often a teiideney on the part of tlie witness 
to anticipate one or more of the succeeding questions which he assumes are 
coming , this draws upon him a sharp reproof from the counsel, who has planned 
his interrogations, and means to follow them out in his own way 

If a witness is doubtful about the answer to a question it is bettei to say 
frankly that he does not know than to seek to escape the difficulty by giving 
an ambiguous answer When a counsel insists on ‘ yes or no ” to a question 
that the witness feels cannot be properly so answered, he should ask to be 
allowed to qualify his answer, always avoiding such appeals unless the obliga- 
tion of the oath he has taken to tell “ the whole truth ’ is in danger of being 
violated No witness is inquired to answer a question if the answer woukl 
incriminate him 

All answers should be uttered in a sufficient!)^ audible voice as to reach 
the judge and the jury, and sufficiently slowly as to enable the former to take 
notes A witness should avoid a reserved or dehant manner, as though giving 
evidence under protest Questions relating to facts should be promptly answered , 
those involving interpretation of facts demand caution Too ready acquiescence 
should not be given to an apparently careless inquiry which half assumes the 
answer A guarded reply to a question the answer of which involves a certain 
amount of (liscrimi nation is equally desirable as is a frank and open reply to 
a question relating to a fact observed by the w itness 


DOCUMENTARY EVIDENCE. 

Documentary evidence includes dying declarations and medicO'legal reports. 

A dying declaration is a record of the evidence given by a person who is 
dying, and who believes that he is dying, from the results of an injury sustained, 
or a poison administered, at the hands of some person or persons For a dying 
declaration to be valid it is necessary that the person who makes it should feel 
convinced that he is about to die It is further necessary that this should be 
definitely stated in the written declaration As the individual is incapable 
of wnting down his deposition, it is taken by a second person, and this duty 
may devolve on a medical man If the condition of the patient, though critical, 
IS such as to permit of a short delay, the police should be informed , it is their 
duty to secure the attendance of a magistrate, who will take down the declara- 
tion In such a case all that the medical practitioner has to do, if required, 
18 to pronounce as to the mental fitness of the deponent to make the declaration 
Should the condition of the dying person be such that theie is not time to procure 
the attendance of a magistrate, the medical attendant himself must write down 
the declaration In doing this the following rules should be observed — If 
possible, the attendance of one or more intelligent persons should be procured 
to act as witnesses , this is not necessary, but when important issues are at 
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stake it IS advisable to omit no precautions that can possibly bo taken The 
medical man should then satisfy himself that the person making the declaration 
IS convinced that he is about to die, and the declaration should commence 
with a statement to that effect Such a statement must be unqualified on 
one occasion the addition of two words was sufficient to invalidate a d)ing 
declaration, thus — ‘‘ No hope of my recovery at present ” , the last two 
words destroyed the expression of certainty that death was iininmcnt, and 
the declaration was rejectf^d at the trial The exact wotds uttered by the dying 
'person should he wiitten down No questions should be asked, except such as 
are net essary to clear up any obscurity The declaration should be limited to 
a statement of what was done to the deponent at the time the injuries were 
inflicted , his own actions are not relevant When completed, the declaration 
should be read ovei to the deponent , and, if possible, he should then append 
his signature In any case, the witnesses present, together with the writer of 
the declaration, should sign it 

In some cases death occurs so rapidly, that even the medical attendant 
may not be able to take down the dying man’s words in writing before he dies 
The dut;y of the medical man m such cases is to listen to anything voluntarily 
said by the patient, and to take an early opportunity of writing down the 
exact words, and signing the statement If others were picsent when the words 
were uttered, the statement should be lead ovci to them, and then signatures 
should also be appended 

Considerable responsibility devolves upon medical men who are m attend- 
ance on persons who have been ciiminally injured and are in danger of death 
No tunc should be lost in communicating with the police, as, ajiart from the 
occurrence of une\pectedl> rapid death, the jiatient may beiome delirious or 
comatose 

If a person who had made a dying declaration recovers, the document 
ceases to have any legal force The law only admits evidence when tendered 
on oath in the case of a dying person an exception is made It is believed 
that an individual who is convinced that he is about to die, will feel himself 
equally under an obligation to tell the truth, as though he was in the witness- 
box, and had taken the oath If, after making a dying declaration, the de- 
jionent recovers, he reverts to his normal condition as regards the law, and 
must tender his evidence before the court in the usual way Dying declarations 
are not admissible in civil cases 

/ Medico-legal reports m criminal cases are more used in Scotland than m 
England A medical report is divisible into two sections - ( 1 ) The result of 
the examination of the case, or, in other words, the facts that have been observed 
( 2 ) The deductions drawn from a consideration of such facts 

It 18 absolutely necessary in a well-ordered medical report that this division 
should be rigidly adhered to Every fact should be recorded before the in- 
ferential part of the report is begun Short of absolute inaccuracy, nothing 
vitiates a medical report so much as the mixing of facts with deductions , first 
state the facts and then the conclusions drawn from them The legal authorities 
for whom the report is made may know nothing of the case, and they require 
to become acquainted with all the facta before they are m a position to appreciate 
the deductions drawn from them 

The facts to be observed m the living are linuted to those which fall within 
the scope of medical observation A good report, while containing all that is 
necessary, will be free from extraneous matter Nothing should be included 
in a report that does not come under the personal observation of the reporter , 
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indirect or hearsay evidence is as much out of place in a report as in the witness- 
box To avoid erroi of reading, all dates should be written in full Every detail 
that can possibly have a direct bearing on the case should be noted , it is 
impossible to foresee what questions may subsequently arise When making 
a report conceining a dead body, everything, both as regards the body and 
its surroundings, should be scrupulously noted When tlie autopsy is completed, 
and consequently all the available facts are obtained, the mfeiential part of 
the report is to be undertaken 

If the report refers to a living person a careful study of the facts is to be 
made in order to arrive at a conclusion as to the way m which an injury has 
been indicted, and whether the statements of the wounded person aie or are 
not borne out by the actual condition of the injured parts If it refers to a 
dead body the (iiicstions are How was death caused ^ Did it immediately 
follow the infliction of the injuries^ If not, what interval intervened ^ Were 
the injuries of such a nature as to incapacitate the deceased from moving after 
they were inflicted ’ with other observations to which attention will be directed 
when the mode of conducting a jiost-moitem examination foi medico-legal 
purposes is described 

The advice previously given as to oral evidence is equally applicable to 
documentary evidence The language in which a leport is drawn up should 
be free from technical terms and exaggeiated evpiessions The report should 
not be too long when giving oial evidence in court the judge and the counsel 
will take care that the witness cioes not err m this respect , when writing a 
report he has urlimited scope, and is sometimes apt to be verbose Tt is to be 
remcmbeied that the writei of a report has not done with it when he has 
despatched it to its destination Copiers are placed in the hands of counsel, 
who will insist on an explanation of ev'cry ambiguous jihrase , the longer the 
report the more likely ore ambiguous phrases to occur, foi it is in the inferential 
part that veibosity asserts itself 


CHAPTER 111 

LEGAL PROCEDURE IN SCOTLAND. 

Thfre aie certain differences with regard to legal proceedings in Scotland 
as compared with England 

Public prosecutors are appointed by the Ciown, who conduct criminal 
prosecutions m both higher and lower courts The Lord Advocate and the 
Deputy Advocates take charge of cases which come before the High Courts 
of Justiciary , the Procurator Fiscal appears before the lower courts 

The first step in a criminal prosecution is taken by the Procurator Fiscal, 
who, on information supplied by the police or by private persons, makes such 
inquiries as satisfy him with regard to the necessity or not for legal proceedings 
Any person who is supposed to know anything about the case is interrogated 
pnvately before the Sheriff, or to use the legal term, is “ precognosed ” The 
examination is not made on oath, unless the witness is suspected not to be 
telling the truth The evidence obtained is written down and forms the pre- 
cogmtions The counsel for the accused, as well as the counsel for the Crown, 
has the power of precognosing the witnesses 
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The ShenfE oi Justice, before the preliminary examination has been con- 
ducted, liberates the accused or commits him for trial in accordance with the 
nature of the evidence obtained If the accused is committed, the precognitions 
arc forwarded to the Crown Counsel in Edinburgh, who have the power cither 
to stop the proceedings or to send the accused before the High Court, or one 
of the Circuit Courts of Justiciary, or before the Sheriff with or without jury 
The Courts of Justiciary correspond to the Courts of Assize in England Should 
the case be sent for trial, the persons who have been precognosed, or such of 
them as the Crown Counsel select, are summoned by writ as witnesses Neglect 
of such citation, unless sufficient cause be shown, is punishable by a hnc of 
£5, and also by imprisonment, from which the offender is only released on 
expressing his regret befoie the Court and tendering bail to appear to give 
evidence 

Common witnesses are not allowed to be in eouit except when giving evi- 
dence this applies to medical witnesses also who appeal as witnesses to fatt 
By mutual consent of the opposing counsel, expert witnesses are generally 
allowed to remain in court When an expert is giving his evidence, the other 
experts are usually required to leave the court An expert witness who has 
been in court during the delivery of evidence by common witnesses, cannot 
be examined as a witness to facts 

In addition to the verdicts — “ Guilty ” and “ Not guilty ’ - retuined by 
the jury in England, the Scotch law includes a third Not proven , this 
verdict, as well as “ Not guilty, ’ is final, the accused cannot again be tried 
for the same offence In England the jury must be unanimous , in Scotland 
a bare majoiity can return a verdict 

The Procurator Fiscal performs the duties undertaken by the Coionei in 
England, but without a jury If a dead body is found, or a case of suspicious 
death occurs, the Procurator Fiscal, on being informed, has the power of 
directing a medical man to make an examination of the body, and to forward 
him a report dealing with the case, all such reports being certified by the leporter 
“ on soul and conscience ” If the medical examiner is satisfied with an external 
examination, he may certify to the Procurator Fiscal without making an in- 
ternal examination If a complete examination is lequisite, the Procurator 
Fiscal issues a wairant to the medical practitioner who has already seen the 
case, and usually associates with him another practitioner of experience The 
warrant is countersigned by the Sheriff or Justice, and empowers the holders 
of it to take charge of the body, and to make such examination as the law 
requires The warrant also enables the inspectors to exclude improper persons 
from the room where the examination is being made If, notwithstanding this 
authorisation, the relatives of the deceased refuse to allow the examination 
to take place, the authorities granting it (on being informed) will take steps to 
remove opposition To ensure completeness of examination, the Crown Office 
in Scotland issues a form of instructions to medical inspectors, which contains 
elaborate directions for making the necropsy 

A medical practitioner, whethei previously acquainted with a given case 
or not, cannot refuse to be precognosed if duly cited to that effect Refusal 
IS met by a further warrant and, in case of contumaev bv imprisonment 
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CHAPTER IV 

EXAMINATION OF THE DEAD BODY. 

Post-mortem Examinations for Medico-legal Purposes.—Tliere arc several 
important points to be obscived when making a medico-legal necropsy, over 
and above the requirements of ordinary pathological investigations 

External Inspection. The examination should be made in daylight , colour 
changes are often invisible by artificial light If the body is seen on the spot 
where it was first discovered, attention should be paid to the following points 
— The exact posture in which it lies, the expression and colour of the face, 
the position of the hands, whether clenched or not , if clenched, they should 
be examined for any substance possibly grasped by them The presence of any 
odour about the mouth or nostrils should be noticed The fingers should be 
examined for cuts or wounds The condition of the dress if disordered, indi- 
cating a struggle, or if it is soiled or stained with blood Attention should 
be directed to the ground on which the body lies, and to that immediately 
around it, for signs of struggling and for objects that may have dropped, as 
fragments of clothing, etc Any discovery should at once be recorded in writing 
The presence oi absence of body-heat, of hypostases, of cadaveric rigidity, 
and of putrefactive change's are to be observed When an exhaustive investi- 
gation of the body in tutu has been made, it may be removed to some place 
convenient for further examination 

The clothes are now taken off, and any cuts or injuries sustained by the 
clothing carefully compared with the underlying surface of the body Marks 
resembling bruises should be sponged so as to make sure that they are not 
due to dirt or other external stain Indications for identification are to be 
sought for m surface marks — nasvi, moles, tattoo-marks, cicatnces , external 
abnormalities or loss of fingers or limbs , absence of natural, or presence of 
artificial, teeth , colour of the hair , height, weight, sex, age, state of nutrition, 
and indications of social position or of occupation In women and female 
children the presence or absence of the hymen, any signs of recent violence 
to the genital organs, together with the presence of foreign substances in any 
of the natural apertures of the body, should be ascertained 

If there are wounds, examine them carefully as to their length and depth 
and the structures divided or injured , whether they could have been self- 
inflicted, and the kind of weapon that could have produced them Examine 
the neck for marks of strangulation If there is a gunshot wound, look for 
blackening or tattooing of the surrounding skin, and also for blackening of the 
hand 

The internal examination must include all the organs and cavities of the 
body If this is not done, the counsel for the defence may assume the presence 
of disease m an important organ which has not been investigated, or it may 
be necessary to have a second examination made to clear up a doubtful point 
which ought to have been settled by the first examination A median incision 
should be made from the chin to the symphysis pubis, avoiding the umbilicus 
and any wounds which may be present on the body The incision through the 
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Bcalp should be made from ear to ear over the vertex The skin is then reflected 
backwards and forwards and the skull sawn through, the use of hammer and 
chisel being avoided for fear of producing a fracture of the skull or of causing 
one already existing to spread If there are any penetrating wounds produced 
by cutting instruments or by firearms, ascertain their direction, and, in case 
they are not self-inflicted, try to form an opinion as to the relative position 
of the deceased and his assailant When bones, cartilages, or intervertebral 
substances are injured, it is well to remove the injured parts and preserve 
them as evidence Look carefully for any acute or chronic morbid changes 
in the organs, especially in cases of suspected poisoning, or when there is no 
gross traumatic lesion which would account for death The vagina and the 
uterus are to be evammed for signs of recent delivery and for mechanical in- 
juries, or for injuries jiroduced by the introduction per vaginam of caustic 
or irritant substances The vertebral canal should be opened and the condition 
of the cord ascertained, if there is any reason for suspecting that it has been 
injured or is in an> way concerned with the death 

'rhe period at which death took place' may be a cjiiestion of great impoitance, 
therefore observe the condition of the stomach as to food For example, a 
woman ate a hearty supper at 10 r m , the following day her bod^ was found 
with the throat cut A man who was known to have visited the deceased the 
night before she was found dead was arrested on susfucion , h«* admitted the 
visit, but proved that he left the house* before 11 pm At the autopsy the 
stomach was found empty, without any signs of vomiting having occupied, 
showing that after the supper at least two or three hours had elapsed before 
death took jilace this, taken in conjunction with the time at which the accused 
left the houM(‘, afforded strong evidence in his favour The condition of the 
bladder may also afford a clue , if, in a case like the abovi*, the bladder is found 
full of urine the inference would be that the deceased lived some time after going 
to bed 
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Cases of Suspected Poisoning.- Several large glass jars, preferably new, 
but m any case thoroughly cleansed, should be provided If they are furnished 
with glass stoppers so much the better, if not, some bladder or gutta-percha 
tissue should be obtained, which may be secured by string over the mouths 
of the jars It is convenient to have a large dish— a photographer’s square 
porcelain dish is the best -for placing the stomach m when opening it 

Before opening the body, examine the mouth and lips for injuries caused 
by a corrosive, and ascertain if there is any peculiar odour given off from the 
mouth After making the primary incision through the abdominal panetes, 
again try if any special odour can be distinguished, and if so obtain corroboratory 
evidence from those who are present , the same proceeding should be adopted 
when the stomach and intestines are opened When the abdominal cavity is 
opened, look for signs of inflammation of the pentoneum or of any of the viscera, 
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especially of the peritoneal aspect of the stomach Then place a ligature round 
the lower end of the ossophagus, and a double one at the commencement of 
the duodenum Divide the oesophagus above its ligature, and the duodenum 
between the two, and remove the stomach On a dish, as already described, 
open the stomach along the small curvature, taking care that none of the 
contents are lost The contents may be poured into one of the jars, and the 
inner coat of the stomach examined forthwith, its colour when first opened 
being noted Search should be made with the aid of a lens for crystals, frag- 
ments of leaves, beriies, and other parts of plants, and foi particles of pigments 
(such as indigo), which are mixed with certain poisons as arsenic when sold 
m small quantities, and strychnine in the form of vermin-killer Any suspicious 
substances found should be carefully collected and examined under the rriicio- 
scope The intestines, large and small, separately ligatured, are to be removed 
and treated m the same way In the case of corrosive and irritant poisons, the 
oesophagus should also be removed, opened, and its internal appearance noted, 
the effects of the poison being traced from the mouth down the digestive tract 
as far as any can be observed The jiresence or absence of solid faeces m the lowei 
bowel IS to be recorded 

The colour of the blood, its condition as regards fluidity, and the coloui of 
the solid organs generally, should be observed Indications of fatty degenera- 
tion in liver, kidneys, and heart, of injection, especially of the kidneys, and of 
ecchymoscs must be looked for In addition to the stomach and intestines 
with their contents, the liver, kidneys, spleen, as miu h of the blood as can be 
collected, with the contents of the urinaiy and gall bladders, should be severally 
removed and placed separately in appropriate vessels for analysis It is well 
to remove the brain with any fluid that is present within the cranium, especially 
in the case of volatile poisons, and to preserve it as above described In cases 
of chronic arsenical and mercurial poisoning some of the sjiongy bones- the 
bodies of the vertebrae, or part of the skull— should also be sent The viscera 
named should be sent entire, not small portions of them , this is necessary 
in order to provide material for two independent analyses should they be 
ordered All vessels should be closed so as to be as nearly air-tight as possible , 
the mouths arc then covered with paper securely tied, the knot of the string 
being well coated with sealmg-wax impressed with the private seal of the 
medical man who makes the examination Labels should be attached to the 
jars and bottles, on each of which a description of the respective contents, 
with the name of the individual from whom they were derived, and the date 
of the necropsy, should be clearly written Two lists of the jars and contents 
should be made, one being forwarded along with the jars to the analyst, or to 
the authorities who take charge of them meanwhile, the other being retained 
by the sender The jars should pass through as few hands as possible , when 
feasible, the person who makes the post-mortem should himself deliver them 
to the analyst They should be kept in a cool place, but no preservative should 
be added to their contents 

It sometimes happens that the most careful post-mortem fails to reveal 
to the naked eye morbid changes sufficient to account for the death Affections 
of the nervous system, such as epilepsy, or some of the zymotic diseases, as 
well as alkaloidal poisoning, furnish examples Under these circumstances 
the practitioner should be careful not to magnify natural appearances into 
morbid ones The clinical history in such cases may bo of the utmost value 
m determining the cause of death 

In some cases it is advisable that two practitioners should conjointly make 
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the post-mortem examination In case of doubtful or of obscure indications, 
the advice and countenance of a colleague is advantageous, and the division 
of labour -one practitionei making the section and the other recording the 
results- adds to the completeness of the investigation and to the facility vnth 
which it IS made Eveiy step should be accurately recorded at the time, or 
in the event of the examination being made by one medical man only, immedi- 
ately after its completion If the notes are made by a colleague they should be 
lead over on the spot by the operator, and then signed by both medical men 
If a medical man is implicated, he must not be permitted to be present , he 
may depute another medical practitioner to represent him at the necropsy, 
but his representative must not take any active part in the proceedings In 
all cases in which a legal inquiry is likely to take place, the medical practitioner 
m charge should refrain from making an examination until he receives an order 
fiom the coroner to do so When an inquest is going to be held, the dead body 
18 technically m the possession of the coroner until he has issued his order for 
burial, and consequently it may not be interfered with without his permission 
In oth(‘r cases the Anatomy Act of 1832 (2 and 3 Wm IV c 75, sec 7) provides 
that the executors, or other party having lawful possession of the body, may 
jiermit an anatomical examination to be made 

Exhumation — When suspicion ot foul play arises after the body of the supposed victim 
has been mterrod, the coroner and also the authorities at the Home Office may onler the 
body to be exhumed and a medical inspection made The medical man deputed to examine 
the body should be present at the exhumation, and should previously see that adequate 
provision is made for makmg a full investigation A relative or friend of the deceased 
should be present at the exhumation m order to identify the body When the interment 
haw been recent an ordinary post mortem exammation can l)o made, but if the body has lam 
long underground decomposition will bo more or less advanced and the usual post mortem 
appearances destroyed In such cases injuries to the bones, especially those of the skull, 
and in women the uterus (which resists putrefaction longer than the other soft organs) may 
affonl valuable evidence Most frequently exhumations are undertaken m cases of suspected 
poisoning , in such cases the stomach and intestines are to bo rtunovod — if recent, they should 
be ligatured as described in the directions for the ordinarj^ examination, and placed m clean 
glass vessels well secured The liver, spleen, and kidneys should be all removed When 
the presence of a metallic poison is suspected, ns mercury or arsenic, some of the bones 
should also be taken, the bodies of the vertebrse for example It the interment was remote, 
so that the coffin is decayed, it is advisable m cases of mineral poisoning to remove a little 
of the surroundmg earth for chemical examination However far putrefaction is advanced, 
neither preservative fluid nor disinfectant must be used when makmg the post mortem, 
nor added to the parts removed The stage of the putrefactive changes in relation to the 
length of time the body hew been mterred should be noted 
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CHAPTER V 

AGE IN ITS MEDICO-LEGAL RELATIONS. 

The question of age in the living may come under the notice of the medical 
jurist in relation to criminal responsibility, marriage, fecundity, viability, 
rape, and personal identity In the dead, m relation to infanticide, criminal 
abortion, and personal identity 

A child under seven years of age is held by law to be incapable of com- 
mitting a crime, and, consequently, is exempt from punishment Above that 
age, but below fourteen years, a child is still deemed irresponsible, unless proof 
of vsuch a degree of intelligence is forthcoming as to show that he understood 
the criminal character of the act committed by him An “ infant ” under the 
age of fourteen years is presumed by law to be incapable of committing a rape, 
and, therefore, cannot be found guilty of the crime, nor of an attempt to commit 
it At and after the age of fourteen a youth is held responsible for his actions, 
but he does not attain the full privileges of an adult until he roaches the age 
of twenty-one years It is not until he attains his majority (twenty-one years) 
that he can make a valid will (I Vict c 26) The day of birth is included in 
computing the age, and, therefore, a valid will may be made on the day before 
the twenty-first “ birthday,” as the law does not recognise a division of time 
less than one complete day The obligation to serve on a jury does not affect 
a man until he has reached his majority In courts of law evidence may be 
given irrespective of age, provided that a sufficient degree of intelligence is 
manifested by the child when interrogated by the judge as to his or her capacity 
to understand the necessity of speaking the truth The marriageable age in 
this country is fourteen years for the male sex and twelve years for the female 

In determining age m the living, no reliable criteria are available after adult 
life 18 reached , in the young, the teeth yield evidence up to the thirteenth 
or fourteenth year General indications, of course, exist, but their variability 
--from idiosyncrasy, mode of life, personal attention, etc is so great, that 
to estimate the ago of a living person between the two extremes of life is little 
more than guess-work 

In the dead, the case is different There are developmental signs which, 
when found, limit the age of the individual m both directions sufficiently narrowly 
to enable a fairly accurate estimate to be made No single sign, as a rule, is 
determinative, but when several are found to be in accord the expert is war- 
ranted m giving a decided opinion 

The most reliable information m the later festal months, and in the earlier 
years of life, is afforded by the ossification of the bones The length and weight 
of the body during mtra-uterme life afford important data, as do also the 
degree of development of the nails on the fingers and the toes, the size of the 
external ear, the presence or absence of meconium in the intestines, of lanugo 
on the akin, and of the pupillary membrane in the eye, and, m the male, the 
position of the testicles It is not necessary for our present purpose to go further 
back than the sixth month of intra-utenne life , at this period viability may be 
said to begin The dead body of a f cetus that can be proved not to have reached 
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the sixth month of utero- gestation may be regarded as having been still-born, 
which would, of course, negative the charge of infanticide 

To avoid error, the* period of utero-gestation m the following tabulation 
is stated in complete months , foi example, of six months’ duration, not in 
the sixth month The latter mode of expression is ambiguous Gestation 
of six months' duration means that the full period named has been accom- 
plished Gestation in the sixth month means any time from the commencement 
to the end of the sixth month and, therefore, may mean hve rnontiis and one 
da> 


DEVELOPMENT OF THE FCETUS FROM THE SIXTH MONTH TO 
THE FULL TERM OF UTERO-GESTATION. 

Six Months — Ix'ucjth, !) to 13 inches Woi<?ht, 1 to 2 pounds The head of the foetus 
IS larec m propoition to the tiod}. The insertion of the funis is considerably below the 
middle ol the body The skin is red and wrinkled, the underlying fat, which subsequently 
imparts rotundity to the body and limbs, is only now commencing to form The body is 
coven d with downy hair or lanugo, and also with a thm layer ot vcrnix caseosa — a white 
■mbstame consisting of sebaceous matter derived from the skin, mixtd with epithelium and 
lanugo The bones of the head are widely separated at the sutures, the anterior and posterior 
fontanelles being open The sylvian hssure is formed The precentral, mb rioi frontal, 
and intra parietal sulci of the cerebral cortex appear ^ The eyebrows and the ( yelashes 
are liegmning to iorm The eyelids are adherent The pupillary membrane, which is formed 
in the third month, is present The external auncle measures lb to 24 millimetres * The 
finger nails are forming, but are quite soft, the toe nails are less developed The scrotum 
IS smooth and empty The testicles are on the psoas muscles, below the kidneys In the 
miall intestine there is a little mucoid secretion, which may be coloured with bile pigment 
fVntres of ossification are present in the os calcis, the manubrium, and in the bodies and 
lamina* of the sacral vertobiie 

Seven Months — Length, 12 to 15 inches Weight, 2 to 4 pounds The skm is rather 
pahr, and is well covered with lanugo and vemix caseosa. The lanugo is begmning to 
disappear from the face, that of the scalp is takmg on the character of hair and is becommg 
darker The supenor precentral and the sufienor frontal sulci appear The eyelids are 
lot adherent The pupillary membrane, which reaches its highest development during 
bins month, begins to disappear The external auncle measures 26 millimetres The finger 
lails do not quite reach the ends of the fingers The testicles are near the abdommal ring 
Meconium is found m the large intestme Exammed microscopically, this substance is 
leen to conscst of mucous corpuscles, epithelium from the intestme, small crystals of bUirubm 
[very like hamiatoidin crystals), ciystals of steanc acid, and vemix caseosa Centres of 
jssification are present m the first piece of the body of the sternum and m the astragalus 

Eight Montlu — Length, 15 to 17 inches Weight, 4 to 5 pounds The msertion of 
the fums is only slightly below the mid-pomt of the body The skm is a little paler, and is 
more filled out by increased amount of fat beneath it The face retams a wnnkled appear- 
ance The lanugo is disappeanng The pupillary membrane has generally disappeared 
The external auricle measures 26 to 28 millimetres The nails feel harder, and have reached 
the ends of the fingers, but probably not the ends of the toes The testicles are in the inguinal 
3anal, or they may have reached the upper part of the scrotum, especially the left testicle 
i^alvulse conniventes are formed in the small intestine The kidneys are now larger than the 
ulrenals, and the bladder may contain urme A centre of ossification is present in the second 
piece of the body of the sternum 

Nine Months, at term. — Length, 18 to 20 inches Weight, 5 to 8 pounds The head 
neasures transversely 3| to 4 mehes , sagittally, 4| to 5 mohes The shoulders measure 
If mehes across , the hips, 4 inches The umbilicus is only three quarters of an inch below 
jhe mid point of the body The skm has lost ite rosy tint, and resembles more m colour 
.hat of the adult The limbs and body are plump, and the face has lost its wrinkles The 
anugo has almost disappeared Vemix caseosa is only present m quantity on the back 
ind on the flexor aspect of the limbs. The hair on the head is mostly dark and is about 
in mch long Along the lines of the sutures the bones of the skull are close together, but 


1 Cunnmgham, Contribution to the Surf we Anatomy of the Cerebral Hemtapkerea, 1892 
“ von Troeltsch, Die AnaUmie dea Ohrea 
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the panetal and occipital bones are only united by membrane and are freely movable 
The posterior fontelle is closed , the anterior fontelle is not closed The secondary suloi 
of the bram ap^iear, and the surface is more highly convoluted The eyelashes and the 
eyelids are well formed The external auricle measures .13 to 36 millimetres The carti- 
lages of the nose and the ears feel hard The nails project beyond the tips of the fingers, 
and they reach the tips of the toes The testicles are in the scrotum, which is well corrugated 
Meconium is present m the large intestine only The breasts in both sexes are well formed, 
and contain some secretion In the lower end of the femur there is a centre of ossification 
which measures 0 2 inch in diameter This centre of ossification is of groat importance 
to the medical jurist when investigating the development of the foetus in casts of infanticide 
It apfiears with toleiable constancy about a foitnight before full term, the epiphysis in which 
it IS developed being the only one in which ossification begins before birth Centres of 
ossification are also present m the cuboid, in the first coccygeal vertebra, and in the third 
piece of the body of the sternum 

The following table shows the more important developmental changes which 
take place in the foetus from six months to full term - - 


Table of Developmp.ntal Changes in the Fcetus 


Months 

Ltnj^th 1 M eight 
in 111 

inches ipouiuib 

NsuIh 

Pupillaiy 

Meinhiaiie 

'1 eaticles 

Centres 

of 

ossillcation 

( 

9-13 

1-2 

- 

Konning 

Present 

Eyelids 

adherent 

On psoas 
muscles 
below kid 
ncys 

Os calois Manu- 
brium Bodies 
and laminae of 
sacral vertebrae 

7 

12-15 

2-4 

Not reached 
t mis of fin- 
gers 

Partly pre 
sent Eye- 
lids open 

About ab 

d o m in al 
rings 

First piece of 
body of ster 
num Astraga- 
lus 

8 

15-17 

4-5 

i 

Ends of fin- 
gers, but 
probably 
not of toes 

Disappeared 

i 

Inguinal 
canal, may 
be in scro- 
tum Left 
often be- 

fore right 

Second piece of 
body of ster- 
num 

1 

1 

» ! 

18-20 

1 

6-8 

Project be- 
yond tips 
of fingers , 
reach ex 
tremities of 
toes 


Usually both 
m scrotum, 
which 18 1 

corrugated 

Cuboid Third 

1 piece of body of 

1 sternum First 

j coccygeal ver 

' tebra. Lower 

1 epiphysis of 

femur 

1 _ t 


The above critena of the stage of development of the foetus are subject 
to considerable variation, and consequently a decided opinion should not be 
given unless, in an individual case, several of the most important reasonably 
coincide As regards dimensions and weight, it is to be remembered that male 
children usually exceed female children m both respects The variation in 
weight of children at term is considerable Ortega ^ delivered a woman of a 
still-born child which measured 27 inches in length and weighed 24| pounds , 
it measured 7^ inches across the shoulders Playfair * quotes the case of a child 
born of parents of gigantic stature — the mother being 7 feet 9 inches in height 
and the father 7 feet 7 inches The child was still-born , it measured 30 inches 
in length and weighed 23| pounds The weight of the fcetus at term, being 
^ Now) Arch d’OhsUt et de Qyndcol ^ 1891 "^Sc and Prac of Midwifery^ 1893 
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influenced by the state of nutrition, is loss constant than the length Rickets 
retards ossification, and thus interferes with the closure of the fontanelles and 
with the development of the various centres of ossification normally existing 
at term 

In the newly-born, putrefactive changes take place with great rapidity 
and senously interfere with the indications afforded by the weight, the con- 
dition of the skin, hair, nails, cartilages of the nose and ears, and, by producing 
opacity of the cornea, with evidence afforded by the pupillaiy membrane It 
18 to be observed that the absence of the pupillary membrane does not m itself 
determine the maturity of the feetus, nor is the absence of the testicles from the 
scrotum to be accepted as an indication of immaturity , they not unlrequently 
remain in or above tne inguinal canal until or beyond pubei ty The presence 
or absence of the centre of ossification in the lower epiphysis of the feniui, 
although not infallible, is perhaps the most reliable means of enabling an o])imon 
to be formed as to the maturity or otherwise of a feetus e\en when putrefactive 
changes are so far advanced as to render otlur indications valueless It is to 
be remembered that the diffeicnce between a foetus at eight months and one 
at full term is not sufliciently pronounced as to enable a positive opinion to be 
given This, however, does not affect the issue in the greater numbei of cases 
that come before the medical jurist, seeing that in eitlu'r case the child might 
have been born alive 

After birth, the circulation soon becomes of the adult type Tlie cuticle 
begins to desquamate about the third day The skin, at first hypereemic and 
red in colour, subsequently acquires a jellowish tinge When desquamation 
IS finished- the time occupied varying from one to two weeks oi more, according 
to the vigour of the child- the skin assumes its poimanciitly noimal colour 
During the first three days the child loses weight A few hours after biith the 
intestines relieve themselves of the meconium which accumulated during intra- 
uterine life At birth, the normal umbilical cord is jdump spiral, and of an 
opal colour , m weakly children it is flaccid and is much thinner Aftei division 
of the cord, the portion attached to the child becomes flabby and begins to 
shrivel up on the first or second day , desiccation commences at the free end, 
advances towards the point of insertion, and is completed about the third or 
fourth day The cord is then flattened, and has a parchment-like, translucent 
appearance, exhibiting the arteries and vein as red lines If a cord that has 
undergone mummification is soaked in water, it does not retuin to its previous 
condition About the fourth or fifth day the cord sepal ates by ulceiation close 
to the abdominal wall Around the point of detachment is an inflammatory 
zone, which persists some time after separation The usual purulent secrc'tion 
which accompanies ulcerative processes is more or less present The degree 
of, and the time occupied by, the inflammatory processes which attend sepaia- 
tion of the cord vary with the development and vital activity of the child 
the feebler the child, the longer the process of detachment Cicatrisation of 
the navel is usually completed in about eight to twelve days 

After separation of the funis and completion of desquamation of the cuticle, 
the progress of dentition and the development of the various centres of ossi- 
fication that form after birth afford the most reliable criteria of age There 
are, however, other indications which may be of use 

The capacity of the stomach rapidly increases after birth Ashby and 
Wnght ^ estimate the rate of increase as folIoiY^ - - 


^ IhsMstf of Children, 1892 
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At term, about 2 fluid ounces 

Fourth week, „ 3-4 „ 

Three months, „ 5 „ 

Twelve months, „ 10 „ 

The cubic capacity of the skull at term equals 500 c c In the second year 
it has increased to 1,000 c c In adult life it averages 1,500 c c 

The increase in the child’s weight during the first twelve months of its life 
IS very pronounced Pfeiffer gives the following table (abridged) — 



Pounds 

Ounces 

In the hrst month, 

8 


„ third month, 

11 

15 

, sixth month. 

16 


,, ninth month. 

20 

i 

„ twelfth month. 

22 

7 


The weight does not increase so rapidly after the end of the first year It 
IS again doubled at the end of the sixth year, and also at the end of the four- 
teenth year These figures obviously presuppose that the nutrition of the 
cliild is progressively maintained 

The average length of a child at the end of the fourth year is double the 
average length at term 

At birth, the angle formed by the ramus and the body of the lower jaw is 
obtuse, being equal to about 140° The body is almost semi-circular in form , 



Fig 1 — The lower jaw at puberty 



Fig 2 — The lower jaw of adult age 

it 18 shallow, and chiefly consists* of the alveolar portion , the basal part is but 
little developed The permanent teeth being more numerous than the temporary 
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teeth, require additional space , this is jirovided by growth of the body of the 
3 aw posteriorly, which changes its form from a semicircle to that of a horse- 
shoe Coincident with its increase in length, the body becomes deeper and 
thicker The ramus lengthens, and the angle formed by it with the body 
becomes less obtuse, so that in adult life it approaches a right angle In advanced 
old age the teeth are lost, and the alveolar portion of the jaw atrophies , con- 
sequently the body is again shallow, and the angle formed by it with the ramus 



IS once more obtuse It will be seen from this desdiption that tlie shallow jaw 
of infancy and that of old age are anatomically compl(*mentary the one to the 
other the body of the infantile jaw is almost exclusively alveolar, that of old 
age IS (‘xclusively basal This is demonstrated by the jiosition of the mental 
foramen m the infantile and senile jaw respectively — m th(‘ former the foramen 
IS low down in the latter, it opens at the upper bordei 


THE TEETH. 


The temporary or milk teeth are tw^enty in numbei They ajijiear m the 
following order 


7th month, 
8th „ 

7th to 9th „ 

10 th to 12 th „ 

14th „ 
17th ., 
22nd to 24th „ 


lower t( ntral incisors 
upjx r central incisors 
upper lateral mcisorg 
lower lateral iu< isors 
hrst temporary molars 
canines 

Hccondarv temporary molars 


In weakly children, especially in those suffering from rickets dentition 
IS retarded The converse of this occurs at rare intervals , children have been 
born with the incKsors cut 

The permanent teeth are thirty-two in number They ajqieai in the following 
order — 


7th year, 
8th , 
9th „ 
10th „ 
11th to 15th „ 
11th to 13th „ 
13th to 16th „ 
18th to 30th . 


hrst molars 
central moisors 
lateral incisors 

antenor premolars, or bicuspids ) the«»e replace the 
posterior premolais J temporary molars, 

canmes 
second molars 

third molars, or wisdom teeth 
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CHAPTER VI 

MODES OF DYING. 

It is customary and convenient to speak of death as beginning in one of the 
three essential organs concerned in the maintenance of life— the brain, the 
lungs, and the heart , failure of action on the part of any one of these organs 
speedily interferes with the function of the other two If the blood is insuffi- 
ciently aerated in the lungs, the vasomotor centres are irritated, and conse- 
quently the heart’s action is impeded by the narrowing of the blood-channels, 
the musculature of the heart itself being enfeebled by impure blood-supply 
If the heart does not propel the blood with sufficient activity through the lungs, 
the respiratory centres arc ultimately paralysed Again, if a blood-clot presses 
on the centres in the medulla, both heart and lungs succumb If the final 
obvious indications of life are to be accepted, the heart and the lungs are the 
organs which by cessation of function actually bring about somatic death 
From this aspect the mention of death beginning in the head may be regarded 
as unnecessary , it is convenient, however, to retain Bichat’s classification 
It is to be borne in mind that, chiefly, the medical jurist is only concerned in 
the investigation of deaths which have resulted from violence , but not un- 
frequently he is called upon to investigate cases in which death was the result 
of disease- the manner of death, oi the circumstances under which it took 
place, being suspicious of foul play 

The three modes of dying Asphjxia, Syncope, Coma 

ASPHYXIA. 

When the respiratory function is arrested beyond a certain limit asphyxia 
is the result There are various ways in which the interchange which normally 
takes place in the lungs between the blood and the air may be interrupted, 

VIZ -- 

The nervous supply to the respiratory muscles may be abolished either 
centrally (medulla) or peripherally (pneumogastrics or phremes) Fixation of 
the respiratory muscles (tetanus or strychnine) , mechanical pressure on 
thorax , collapse of lungs (pneumothorax) , foreign bodies in the air- passages, 
or closure of them by external compression (strangulation) , drowning , re- 
spiring air deficient in oxygen , spasm of glottis from mechanical irritation 
(particles of food), or from irritant gases (01, SO,) are each capable of producing 
death from asphyxia 

Symptoms.— The phenomena of asphyxia may be divided into three stages. 
In the first, the respirations are deeper, more frequent, and more laboured 
than in the normal condition The extraordinary muscles of respiration are 
called into action, and the struggle for air becomes more and more severe 
The blood becomes iqore venous, and stimulates the respiratory centres, evoking 
violent attempts at respiration In the second stage, the inspiratory muscles 
are less active, while the expiratory muscles contract energetically, as do also 
almost all the muscles of the body, producing general convulsions In the 
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third stage, the respiratory centies are paralysed The pupils are widely dilated, 
consciousness is abolished and the leflexes are absent A few gasps at long 
intervals, and all is over Hughlings-Jai kson ^ directs attention to absence 
of the knee-jerk when the blood is highly venous , in th(‘ eailier stages of 
asphyxia the krae-jeiks are exaggerated, but when the third stage is reached 
they aie entirely lost 

Post-morte51 Appearances. The right side of the heart, the pulmonary 
aitery, the venae cavte, and the veins of the neck are gorged with daik venous 
blood The left side is comparatively empty from post-mortem contraction 
{see under Cadavenc Rigidity”). The blood, nearly black, contains a large 
amount of (^Og, and therefore coagulates slowly The hremoglobin is almost 
entirely reduced , ordinary venous blood contains a considerable amount of 
oxyhsemoglobin as well as reduced hsomoglobin (Landois and Stirbnc) 

SYNCOPE. 

When the circulation suddenly fails, syncopt is the result The circulation 
may fail fiom cessation of the heart’s action the result of disease (aortic re- 
gurgitation, fatty heart etc ), of inhibition (psychical shock, blow on the head, 
or reflexly from blow on epigastrium) The circulation may also fail from loss 
of blood (wounds of the large blood-vessels, or of the heart itself, jirofuse haonia- 
temesis, etc ) or from sudden vvithdiawal of blood from the ciiculation without 
loss (blows on the abdrimen bv jiaralvsing the sjilaiuhnics may enlarge the 
vascular area of the abdomen to such an (‘\tent as to dejilete the rest of the 
system) 

Symptoms. Palloi of the face including the lips, dimness of vision cold 
clammy sweat, sense of impending dissolution ciaving tor more air great 
lestlessness, gasjung for biisith, nausea, jiossibly vomiting, iiishing sounds 
in the ears, momentary dcdirium quickly jiassmg on to insensibility, followi'd 
bv convulsions, jueeede death The whole of these symptoms are not always 
piesent In simple fainting there may be only immediate loss of ronsciousiiess 
w itli cold surfdc e and sighing lespiration In all cases the pulse is weak, irregular, 
or imperceptible The condition called collapse, though attended by failuie 
of the hearts action, diffeis from syncope, inasmuch as the patient retains 
consciousness 

Post-mortem Appearances When death has lesulted from insufficient 
supply of blood to the heart, that organ has been found contracted and empty 
When the cause of death has been heart-paralysis, both sides have been found 
to contain blood (See ‘ Cadavenc Rigidity.”) 


COMA. 

When from any cause affecting the brain insensibility is produced which 
terminates in death, the individual is said to die from coma Increase of intra- 
cranial pressure, or dynamic disturbance of the cerebrum or of its circulation, 
may produce coma (concussion, haemorrhage, tumour, abscess, embolism, 
thrombosis, depressed fracture of the skull) , mflanunatoiy processes (menin- 
gitis, etc ) , abnormal condition of the blood circulating through the brain 
(uraemia, certain poisons, as opium, alcohol, and that which produces the com- 
plication attending diabetes, known as diabetic coma) 

^ Bnttah Med Journ , 1892 



SUDDEN OR UNEXPECTED DEATH 


27 


Symptoms. -The symptoms produced by many of the causes of coma above 
enumerated may take the initial form of stupor, from which the patient may be 
partially roused for a few seconds or more , this condition subsequently deepens 
into profound insensibility, from whuh the patient eannot be roused Some of 
the causes enum<‘rated pioduce sudden coma without any antecedent stupor 
In stupor the reflexes may be retained or even exaggerated, in coma they are 
usually diminished or lost Power to swallow fluids is consistent with stupor, 
but not with coma A comatose person is utterly insensible to all external 
impressions he lies powerless, breathing heavily, with stertor from paralysis 
of the soft palate The surface is usually covered with a cold sweat, the tem- 
jierature being at or below normal, except in lesions of the pons and a few other 
conditions The ]nilse may vary, but is often full and laboured The breathing 
1 ceornes more and more embarrassed from diminished activity of the respiratory 
centres, and mucus collects in the air- passages, causing the form of breathing 
know n as ‘ the death rattle ” The pupils, either dilated or contracted, are 
insensitive to light, and the conjunctival reflex is lost 

Post-mortem Appearances. In some of the conditions which produce coma, 
examination of the brain reveals the cause From what has been already said 
it will be apparent that the condition of heart and lungs is not constant, as 
a rule it resembles more or less that found in death from asjihyxia 


SUDDEN OR UNEXPECTED DEATH FROM NATURAL CAUSES. 

Death from natural causes occurring suddenly, or unexjiectedly, esjiecially 
if und(‘i suspicious cue umstances, is not uiifrequently the subject of medico- 
legal mvestig.ttion It is convenient to classify d< aths of this kind under three 
heads (1) Deaths due to a disease which is univers illy recognised as being 
liable suddenly to tei inmate fatally, and which, as a rule, leaves satisfactory 
j)ost-mortcm evidence of its ])iesence (2) Deaths due to a disease which, when 
fatal, does not usually end life abruptly, and which consequently is not geruually 
regarded as a cause of sudden dc'ath , in such cases post-mortem exumination 
frequently yields inferential rather than conclusive indications of the cause of 
death (3) Cases in which no ascertainable disease is present and consequently 
post-mortem examination yields absolutely negative results 

1 About one-half of the sudden deaths from natural causes in adults are 
due to some form of heart disease which has existed for a considerable time, 
compnsing- valvular disease, disease of the coronary arteries, fatty heart, 
and sclerosis from chronic myocarditis Spontaneous rupture of the heart, 
mostly in men, may occuj , the seat of rupture is almost invariably towards 
the front of the left ventricle , in traumatic rupture of the heart the right side, 
usually the auricle, suffers more frequently than the left in the proportion about 
as 70 IS to 54 

Congenital heart disease is a frequent cause of sudden and unexpected death 
in infants, and has been found in many cases where, owing to the lividity of the 
skin and other signs of asphyxia, death from overlying had been suspected A 
comparatively small interference in the access of fresh air may prove fatal 
to an infant whose circulation is already embarrassed According to Spilsbury,^ 
a widely patent ductus artenosus is the commonest defect, and a patent foramen 
ovale 18 fairly common 

Apoplexy and other cognate brain lesions rank second as causes of sudden 
' “ Sudden Death,’ Practitioner^ 1917 



28 


FORENSIC MEDICINE AND TOXICOLOGY 


death , it is to be borne in mind that small aneurisms of the cerebral vessels 
occasionally occur in young people, even in children, and by bursting spon- 
taneously cause sudden death from apoplexy Chronic alcoholism, a potent 
factor among the causes of sudden death, is frequently associated with rapidly 
terminating heart and brain disease Sudden death from asphyxia may be due 
to oedema of the glottis, membranous deposit in the trachea, pressure of a neo- 
plasm on the trachea, spasm of the vocal cords, whooping-cough, asthma, 
pulmonary embolism, air embolism, rupture of a vessel or of an aneurism into 
the air-passages, pneumo- and heemo-thorax, pleuritic effusion, and epilepsy 
The rupture of a gastric or of an intestinal ulcer, of an aneurism, of a varicose 
vein, of the surroundings of an ectopic gestation, the formation of a peri-uterine 
hsematocele, may severally prove quickly fatal Nephritis (ursornia and apoplexy), 
diabetes, exophthalmic goitre, and Addison’s disease may also terminate with 
unexpected rapidity Ha 3 morrhage into the pane reas occasionally causes sudden 
death, apparently from the impression produced on the contiguous nerve- 
centres , it IS most common in males over fort} years of age, but it has occurred 
in a woman aged twenty-four , heart disease, obesity, and the abuse of alcohol 
appear to be predisposing causes It sometimes occurs, however, in spare 
abstemious people free from obvious disease In several instances sudden death 
has followed spontaneous rupture of an enlarged spleen, the result of tropical 
malarial influences, the individuals immediately before ruptiiie being apparently 
quite well A mere pat with the palm of the hand might ruptuie such a spleen, 
and death thus caused might be attributed to criminal violence The most 
careful post-mortem examination may fail to reveal the cause of death in some 
of these diseases- as spasm of the vocal cords, whooping-cough, and asthma 
Epilepsy may or may not leave characteristic appearances, such as recent injury 
to the tongue, ecchymoses on the conjunctiva) the face, the neck, and occasion- 
ally on the trunk 

2 Certain diseases which, when fatal, do not usually end suddenly may 
exceptionally do so Such are — Abscesses and tumours of the brain, meningitis, 
diphtheiia, tracheitis, enlarged thyroid, pulmonary apoplexy, pneumonia, 
phthisis, pneumothorax, pleurisy, ulcerative endocarditis, old adherent peri- 
cardium, pericarditis, volvulus and other causes of acute intestinal obstruction, 
peritonitis, gall-stone colic, rujiturc of an echinococcus of the liver or elsewhere, 
influenza, gout, acute rheumatism, and Bright’s disease When fully developed 
many of these diseases are usually mhibitive of locomotion, but occasionally 
they occur m a latent or an ambulatory form and terminate suddenly without 
their presence being even suspected Ollmer ^ records the case of a man who 
was taken ill whilst at work , he went to bed and died in four hours, and at the 
autopsy the cause of death was found to be purulent meningitis In children, 
especially, death mav unexpectedly occur from septic meningitis due to long- 
standing middle-ear disease The advance of an acute disease towards a fatal 
issue may be excessively rapid , Strassmaim * examined the bodies of two young 
women who went to bed not feeling quite well, although they had done their 
usual day’s work , the following morning they were discovered dead in bed, 
the cause of death being a diphthentic deposit which had travelled rapidly 
down the bronchi Diphtheria may cause unexpected death, during the stage of 
convalescence, from heart failure, which may occur after a latent attack of diph- 
theria that has escaped notice Guthne ® saw a girl aged two years with diphtheritic 

* Arch gtn dt Med , T 1, Sene 3e ^ Lehrbuck d gertcht Med , 1896 

’ The Lancet 1894 
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vulvitis who died very suddenly from cardiac failure , in many instances such 
an attack and even one affecting the pharynx may pass unobserved After 
diphtheria a clot may form in the right ventricle and may cause sudden death 
from embolism 

When an enlarged thyroid causes sudden death the gland is usually enor- 
mously hypertrophied , sometimes haemorrhage takes place into a cyst and 
determines rapid suffocation from increase of pressure which previously waa 
all but sufficient to provoke fatal dyspnoea Exceptional causes of death from 
suffocation may occur , a man m his usual health died quite suddenly, and at 
the autojjsy a round worm, six inches long, was found in the left bronchus, the 
characteristic signs of death fiom suffocation being present The case narrated 
on p 177 affords another illustration The contents of the stomach may be 
vomited and a portion of them may be drawn into the air-passages and thus 
cause sudden death , for examples sec p 17G 

Pleurisy with effusion may exist (without materially interfering with the 
breathing) m a man going about as usual who, after slight exertion or trifling 
violence or even in the absence of both, may die instantaneously Brouardel * 
relates the case of a policeman who, on receiving a blow on the chest from the 
fist of a man whom he was aiiestmg, fell down dead , the right pleural cavity 
was found full of fluid, and no other indication of the cause of death was present. 
In pleurisy with effusion there may be great iisk of sudden death on mere change 
of posture— as in getting out of bed -and also from the passage of an aspiiatmg 
needle into the jileuial cavity, death occurring either immediately or after an 
inteival of several hours, without any post-mortem appearances beyond those 
usually produced by the disease when it has run its ordinary course Pneumonia 
may be latent and may cause death exceedingly abruptly Strassmann - relates 
the case of a man aged fifty who, whilst inquiring for work at a registry office, 
fell down dead, and at the autopsy the whole of the upper lobe of the right 
lung was found in a state of grey hepatisation In old people latent pneumonia 
IS a not unfrequent cause of sudden death, the individual apparently being in 
his usual liealth up to the time of his death , post-mortem examination reveals 
nothing beyond the anatomical changes common to oidinary fatal cases of this 
disease An overloaded stomach may determine speedy death in a patient 
suffering from a disease which occasionally terminates suddenly Sturges and 
Wilkins ^ recoided the case of a boy aged seven, apparently m good health, 
who ate a hearty dinner, and immediately after played cricket for an hour 
and a half, he then ran to school, fell down insensible, and died forthwith, 
at the autopsy recent pericarditis was found to be the sole lesion In a large 
number of cases of sudden death the victim was undergoing some form of physical 
exertion at the time, such as playing a fatiguing game, hastening to catch a 
tram, mounting stairs, defeecatmg, or was engaged in sexual intercourse 

A case recorded by Rake * illustrates the occurrence of sudden death from 
acute intestinal obstruction , a strong man aged fifty, whilst gardening, was 
suddenly attacked with vomiting and abdominal pain , he died in two hours, 
and at the autopsy a volvulus of the transverse colon was found, death being 
probably due to disturbance of the solar plexus Occasionally rupture of an 
intestinal ulcer occurs in cases of latent or ayibulatory enterica , sudden death 
also occurs in this disease apart from rupture of an ulcer , it most frequently 
occurs about the beginning of the third week, and is apparently due to rapid 


^ La mart et la mort /tubtte, 1895 
^ Lehrbuch d gencht Med , 1895 
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or instantdiieous heart failure Dewevre ^ collected statistics which indicate 
that sudden death from typhoid fever reaches its maximum between the ages 
of twenty and twenty-five years, and that it is commoner in men than in women 
In children, sudden (h'ath may occur in the early stage of enterica just as the 
intestinal follicles are beginning to swell 

Bright’s disease, both acute and chronic, occasionally causes sudden death 
apait from uraemia, oi from ajioplexy , in advanced contracting kidney, sudden 
death may occui without any jiost-mortem indications of the ultimate cause 
of death either m the brain or elsewhere Occasionally sudden death occurs to 
eldeily people afflicted with gout, and also to those who are txcessivcly corpulent, 
in some instances without affording any post-mortem evidence as to the actual 
cause of death Kisch ^ records nineteen cases of sudden death in ob(‘se persons , 
twelve from acute oedema of the lungs, six fiom cerebial hamionhage and one 
fiom iu])ture of the heart, seven were undm and eleven weie over fifty years 
of ag<‘ , fifteen were men and four Were women Apart from cases of hyper- 
pyrexia, acute rheumatism may cause unexpe(t«‘d and sudden death 

In most deaths under anoesthetics, the morbid condition which has necessi- 
tated the administration of the anaesthetic has been mainly responsible for the 
fatality Malignant growths have figured proimnently in these deaths and 
often the patient has been so ill that the anaesthetic can only have jilayed a small 
part in bringing about the death In a number of instances, however, of such 
deaths, wheie neither the operation nor the morbid condition appeared to be 
so severe as to be the cause, the condition known as htalu<i Jifm'phaticm has been 
found on post-mortem examination The disorder has usually been unsuspected 
during life Status lymphatic us is characterised by jiersistence of the thymus 
and an increase m the lymphoid tissue in various parts of the body The lym- 
phatic glands and the spleen aie enlarged, and the heart shows degenerative 
changes, usually of a fatty character Spilsbury,^ in an analysis of 182 deaths 
occurring under anaasthctics, noted status lymphaticus in 48 cases He found 
a much greater proportion to occur under chloroform than under other general 
anaesthetics, and he considers the decrease in the number of deaths under 
anaesthetics during recent years to have been due to the extended employment 
of open ether in place of chloroform A condition of dyspnoea due to pressure 
of an enlarged thymus has been desenbed by various writers, but, according to 
Thursfield,^ the cases are extremely rare He considers that the enlargement 
of the deep-seated glands is more likely to be the cause of the pressure than 
the enlarged thymus, and brings forward reasons for supposing that in many 
cases some factor other than pressure is the cause of death 

3 When death suddenly occurs without affording any post-mortem indica- 
tion it IS often determined by an external impulse acting either (a) directly, or 
[h) mediately on the nervous system 

(rt) Several cases are on record in which an individual, whilst in a state of 
extreme mental excitement, has died suddenly solely from psychical stimulation 
Marchal ^ relates that a military prisoner was transferred to the hospital, and 
whilst the doctor was reading the statement of his previous behaviour, the 
prisoner, who had a profound dread of being sent back to prison, was observed 
bo be greatly perturbed, and he suddenly fell back dead , at the autopsy no 
lesion other than engorgement of tlie cerebral meninges was found See also the 
3ases quoted from Maschka and Templeraan on p 254 Death occurring as 

^Arch (fen de Med, 1887 ^Op at 

^ Berltner kUn Wochenschr , 1886 ■* Tranmeitona of the Royal Society of Medtane 
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in these cases is usually attributed to “ heart disease ”, a distinction, however, 
IS to be drawn between death due to disease of the heart and death duo to pro- 
found perturbation of the nerve-centres causing inhibition in a heart in which 
there is no trace of disease When searching after death foi evidence of disease 
in a suspected heart it is to be borne in mind that absence of atheroma at, or 
of nai rowing of, the mouths of the coronary ai tones is not sufhcient to exclude 
angina as a cause of death , it is necessary to lay open the entire length of the 
coionary arteries, since the seat of obstruction may be some distance from the 
orifice, winch itself may be quite patent 

(b) When the exteinal impulse acts mediately on the nervous system it is 
by means of some slight physical impact, oi injury, that in itself is a totally 
inadequate cause of death, but which occuiiing during a period of acute appre- 
hension, or of extreme tenor, may suddenly and comjiletely inhibit, or m some 
instances profoundly depress the heart’s action , in the latter case death 
may not take place foi sev’^cial houis after the occurrence of the causal event, 
as in the following case related by Beaunis ^ A man whilst shooting wild 
beasts was jiounced on by a panther , some Arabs who were piescmt immediately 
shot the animal, and on examining the victim found that the panther's claws 
had only inflicted a few pricks on the shouldei, so slight that they scarcely 
bled , the man remained in a state of profound terror, and died on the following 
day At the autojisy no lesion was found that would account for death the 
claw-marks were quite sujierficial A still more lemarkabh case which occurred 
in India is recorded by Francis 2 A man was roused out of sleep by feeling 
something creeping over his naked legs , having an intense dread of reptiles, 
and imagining that it was a cobra, he became collapsed and died in six hours, 
although before death took place it was discovered that a harmless li/ard had 
been the cause of his fright , the patient, however, was too profoundly collapsed 
to recover The immediate lethal effect literally of a mere touch is illustrated 
by an instance which occurred to Dupuytren,^ who, when about to perform 
lithotomy on a boy, demonstrated to his students the line of the projected 
incision by drawing his hnger-nail along the perineum , the boy immediately 
fell back dead A surgeon was examining, with a catheter, the bladder of a 
robust woman , she closed her eyes and died forthwith Bonvalot * relates that 
as the canula of a synnge was introduced into the os uteri of a young woman 
with the object of procuring criminal abortion she fell back before any of the 
fluid had been injected, and died in a few minutes Cases are on record in which 
sudden death occurred during the actual administration of an intra-utenne 
injection Spilsbury ® gives the following descnption of a case he saw - - 

A young marned woman, who had had one child, was loft alone in her house one evening 
for about 1^ hours Her husband on his return found her in her night sttire lying on her 
back on the bedroom floor dead On a sheet spread out on the floor beneath fier was an 
«nema synnge, one end of which was m a pudding basm half filled with a concentrated 
warm soap solution which set solid on cooling Similar soap solution was found m the 
bulb of the synnge The other end of the synnge was blood stained and lay between her 
legs. On post-mortem examination, she was a healthy woman about 2^ months' pregnant 
The neck of the uterus was slightly dilated, and there were several small lacerations around 
the external os The uterus contained a complete ovum with the membranes unruptured, 
but separated from the wall for some distance upon the postenor surface, the space bemg 
■occupied by about ozs of soap solution No serious injury had been mflioted, and she 


1 Vmoent, Des causes de la mort prompte * Nussbaum, Uher Unglucke in der Chtrurgte 

^ Med, Press and Ctre , 1883. * Annales d’Hygihie, 1892. 
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had died suddenly from the shock of iniection of fluid into the uterus for the pui^pose of 
procurmt; abortion The evidence failed to show that any other person had assisted her 
m the commission of the act 

In two very similar cases, mentioned by the same pliysician, there was slight 
dilatation of the external os uteri, but no fluid had been injected into the uterus 

On more than one occasion women have died suddenly at the moment a 
simjile digital vaginal examination was being made Broiiardel ^ saw one 
such case in hospital, and states that he knows of two others which occurred 
in the consulting-rooms of medical men It is to be borne in mind that the 
bladder, uiethra, and genitals are comprised among those jiarts of the body, 
the abrujit handling, oi comjiression, of which is attended with exceptional 
risk of sudden death from cardiac inhibition , the other parts are- the nasal 
passages, the larynx, and the ejngastrium (See article by the author on “ Sudden 
Death,” Th’ Lancet, 1897 ) 


CHAPTER \J1 

SIGNS OF DEATH, AND CHANGES IN THE BODY 
AFTER DEATH. 

Thk inov(*ments which accompany lesjnration and cii dilation are th(‘ two most 
obvious indications of the existence of animal life If signs of movement of the 
lungs and of the heart are present, it is cleai that death has not yet occurred 
If the lungs cease acting, the heart may continue to beat for many minutes, 
which, also, is conclusive that death has not yet taken ])lacc When both 
heart and lungs have ceased to act, the tissu(‘s retain ‘ vitality ’ for some time, 
during the continuance of which it cannot be truly asserted that the individual 
IS dead To this lingering “ vitality ” of components is due the jiotentiality of 
resuscitation of the entity they compose, aftei temporary cessation of the mam 
functions by which life is sustained If the heart persistently ceases to beat, 
the vitality of the tissues progressively diminishes, until at last a point is reached 
when death is absolute and universal , when this point is reached, but not befoie, 
resuscitation is impossible 

It IS very necessary for the medical jurist thoioughly to appreciate the 
importance of the distinction between ‘ty^tetme oi somatic death, and death of 
the tissues or molecular death In profound syncope for example, there is every 
external appearance of death, but, if the heart lesumes its function, the 
patient recovers Hence the necessity of careful study of the phenomena which 
succeed death, in order to be able to distinguish between real and apparent 
death 

Auscultation, carefully conducted and repeated if necessary at intervals, 
will enable an opinion to be formed as to whether the heart and lungs have or 
have not ceased to act Absolute silence should be maintained cluring the 
investigation, which should be conducted with all deliberation Error on the 
part of the practitioner, should he wrongly pronounce that death has taken 
place, 18 so obviously capable of refutation that his reputation is damaged, 
and what is of infimtely greater importance, such an error might lead to that 
La morte et la mortc svbite, 1896 
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most ghastly of all blunders — the treatment of a living being as though he were 
dead A number of tests have been devised in order to determine whether the 
circulation has or has not ceased, such as examining the hands of the supposed 
dead person by transmitted light, during life the margins, the tips, and the 
web of the fingers appear red and translucent , after death the fingers appear 
opaque up to their edges On tying a piece of string round a finger its distal 
end becomes swollen and bluish-red if the circulation continues , if it has ceased 
no effect is produced Icard ^ proposed to inject subcutaneously a solution 
composed of one gramme each of fluorescin (resorcm-phthalein) and of sodium 
bicaibonate dissolved in eight cubic centimetres of water , if the circulation 
continues, the entire skin and raucous membranes in a few minutes assume a 
yellowish-green colour, and fiuorescm may be detected in the blood by passing 
a few threads of cotton undei the skin (at a part distant from the seat of in- 
jection) and, after their withdrawal, by boiling them in a little water a green 
coloured solution is obtained , if the circulation has ceased no such effects are 
produced 

After the occurrence .of somatic death ~ that is, aftei permanent cessation 
of respiration and circulation— certain phenomena occur in definite order 
The time occupied by many of these phenomena, although variable, is limited, 
and, consequently, by ascertaining the stage at which they have arrived, an 
opportunity is afforded of approximately estimating the interval that has elapsed 
between death and the period of investigation These phenomena are mani- 
festations of the occurrence of molecular death The rapidity of their onset 
is, to some extent, determined by conditions which exercise an influence on 
the amount of vital energy with which the tissues arc endowed immediately 
before somatic death Such conditions comprise disease, poison, violent exercise, 
and other exhausting influences If the tissues are depressed in vitality at the 
moment of somatic death, they rapidly succumb to molecular death, and the 
course of the succeeding phenomena is hastened If, on the other hand, they 
are in full activity when somatic death takes place, they resist the advent of 
processes which are really the antecedents of decomposition 

CESSATION OF RESPIRATION AND CIRCULATION. 

At the moment of somatic death, the skeletal muscles lose their tonus and 
become flaccid When death takes place whilst the body is m the recumbent 
posture, the loss of tonus is immediately manifested by dropping of the lower 
jaw , the eyelids remain open, or partially so, and the limbs are flexible The 
pinched look of the face —facies hippocratica — that frequently manifests itself 
at the time of death, changes to a more or less peaceful expression, often^ — m 
the case of persons above middle age not much emaciated" evoking the com- 
ment from the bystanders that the deceased now resembles the appearance 
he presented in youth , this alteration m facial expression is due to relaxation 
of the muscles smoothing away the sharp contour of the features The eyes 
lose their lustre and acquire the peculiar ghastly stare so charactenstic of death 
The pupils dilate at the time of death, and do not respond to light Marshall * 
states that contraction of the pupils subsequently takes place for a period varying 
from one to forty-eight hours after death, that atropine dilates the pupils 
after death, m some instances as long as four hours after , and that esenne 
contracts the pupils, but not for so long after death The surface of the body, 
including the lips, becomes pallid, people of flond complexion often retain 
^ La Mart et ta Mori ofparentet 1897 * “ The Lancet^ 1885 
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their colour for several days after death Ten or twelve hours aftci death, 
the eyeballs sink in the orbits and become flaccid, so that the cornea retains 
the dint caused by pressure of the finger-nail or other hard substance 

POST-MORTEM COOLING. 

Death abolishes the distinction between living and inanimate matter, and 
consequently the human body after death becomes subject to the laws which 
govern inanimate matter That remarkable property with which man m common 
with other animals is endowed— the power of maintaining an equable internal 
temperature, whatever may be the temperature of the surrounding air -is now 
lost , the consequence is that the body yields up its heat and slowly but pro- 
gressively cools down to the temiierature of the surrounding media 

From fifteen to twenty hours is the time usually required for the body to 
cool to the temperature of its surroundings It is obvious that this can only 
be accepted as a general statement The actual time taken by a cadaver to 
become cold is determined by conditions, vsome of which are of internal and 
others of external relation 

Conditions of Internal Relation. —At the time of death resulting from some 
diseases, and from certain other modes of death, the body-heat greatly exceeds 
the normal This has been observed in cholera, acute rheumatism, poisoning 
by strychnine, tetanus, and m some forms of apoplexy After death from 
cholera, yellow fever, and some other diseases, post-mortem elevation of tem- 
perature has been observed Under like external conditions, a cadaver havmg 
at the moment of death a temperature of 8° or 10° F above normal, would 
take longer to cool than one at the normal temperature Certain modes of death, 
without necessarily causing any elevation of temperature, retard the rate of 
cooling death from suffocation, and some other kinds of sudden death from 
violence, may have this effect The state of nutrition at the time of death also 
exercises a considerable influence , bodies loaded with fat do not cool so rapidly 
as those which are emaciated The bodies of persons in the prime of life do not 
cool so rapidly as those of very young or of very old people Those who have 
died from lingering or wasting diseases cool rapidly, the temperature probably 
being subnormal before death 

Conditions of External Relations. — The temperature of the surrounding 
media and their capacity for heat-conduction exercise an important influence , 
a body submerged in water will cool more rapidly than in air, because water 
is colder and is a better conductor of heat than the air above it , a body lymg 
naked on the flags will cool quicker than one protected by clothing and lying 
on a bed Without particulansing further, it may be accepted that the greater 
the difference of temperature between the dead body and the surrounding 
media, the more rapidly is its heat lost m a given unit of time , therefore, the 
rate of post-mortem cooling is not uniform, but is proportional to the difference 
in temperature existing at any given penod between the body and its sur- 
roundings From this it follows that the cooling rate will be quicker in the 
earlier than m the later hours, because m the later hours the temperature of 
the body more nearly approximates to that of its surroundmgs , during the 
first few hours it may average 2° or 3° F per hour, subsequently it will not 
exceed 1° F. per hour The longer of the two periods — twenty hours — stated 
as suflicient in ordinary cases to allow the body to cool, may be accepted as 
practically, but not absolutely, correct For the reason just given, the coohng- 
rate is exceedingly slow when the temperature of the body differs but slightly 
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from that of its surroundings , therefore, the last few degrees of body-heat 
take a long time to disappear, the body m the meantime being cold for all prac- 
tical purposes It is to be borne in mind that the loss of body-heat must be 
progressively continuous before it is accepted as a sign of death , the temperature 
at any given moment is not trustworthy, since it may be considerably subnormal 
during life 


POST-MORTEM STAINS. 

Coincident with cooling is the formation of certain discolorations on the 
dependent parts of the body Various terms arc used to indicate these stains, 
as— cadaveric hypostases, cadaveric ecchymoses, post-mortem lividitics, sugil- 
lations When the subject of giving evidence was dealt with, the necessity of 
avoiding technical terms in the witness-box was emphasised , in furtherance 
of this advice it is recommended that the words which head this section should 
invariably be used when discussing the subject, as conveying to the ordinary 
hearer a clearer idea of what is meant than any of the synonyms Post-mortem 
stains are produced by gravitation of the still fluid blood into the capillaries 
and the venous radicles of the lower parts of the body, and are obviously deter- 
mined by the position in which it rests If the body is lying on its back the lobes 
of the ear, the shoulders, the lumber region, the buttocks, and the posterior 
parts of the legs and arms will constitute the lower parts If the body is m 
the prone posture, the face, chest, abdomen, and the anterior parts of the legs 
and arms will be the lower parts In addition to the results produced by gravity 
are those due to loss of tonus of the walls of the capillaries which occurs at the 
time of death The effects produced by the gravitation of the fluid blood are 
not limited to the surface of the body, the internal organs are also subject to 
them 

As the formation of post-mortem stains is dependent on the fluidity of the 
blood, the question arises — how long after death does the blood remain fluid 
within the body ^ Coagulation within the dead body commences later, and takes 
place much more slowly, than is the case with blood withdrawn from the living 
organism It is impossible to state with exactitude the time that elapses between 
death and the commencement of coagulation , about four hours is the period 
allotted Clots may form within the large veins at this interval after death, 
but the progress of coagulation is so slow— especially in the smaller veins — that 
the great bulk of the blood is probably still fluid for many subsequent hours 
This being the case, the exact period after death when the blood begins to coagu- 
late is of little importance The time occupied in coagulation may be further 
prolonged by the condition of the blood at the time of death The presence 
in it of excess of carbon dioxide retards coagulation , therefore, the blood of 
persons who have died from suffocation coagulates very slowly 

The salient features of slow coagulation outside the body are distinguishable 
in the blood-clots formed within the cadaver These features are sinking of the 
red blood-corpuscles to the lower stratum before solidification takes place, 
and the consequent formation of a more or less colourless layer at tl^ upper 
part of the clot , this division of the clot into two layers is of importalice to the 
medical junst On examination of a dead body in which coagulation has taken 
place, the clots ought to correspond with the position of the body, the coloured 
layer bemg furthest from the upper surface of the body If this is noi the case 
— if the colourless part of the clot is found at the undermost part of the body — 
proof is afforded that the position of the body has been reversed after coagulation 
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took place The blood-clot formed within the body after death is not nearly 
so film as one formed from blood withdrawn from the circulation during life 
Apart from death from suffocation, it does not appear that the reluctance of 
the blood to coagulate within the vessels depends upon the presence of CO2, 
as blood which has remained fluid within the body for some hours after death 
will coagulate when received over mercury without exposure to air 

To return to post-mortem stains They begin to appear on the undermost 
parts of the body from four to twelve hours after death , not unfrequcntly they 
may be seen earlier than the first-mentioned period They consist of patches 
of a dull red, or they may be of a bluish slate colour At first they impait a 
mottled appearance to the skin, later on the individual patches coalesce and 
form large areas of discoloration The outline of the patches is irregular but 
IS well-defined, the margins stand out in bold relief against the neighbouring 
uncoloured skin The stained portions are not elevated above the level of the 
surrounding skin Although post-mortem stains occur on the undermost parts- 
of the cadavei, they are absent from those parts which are in contact with the 
substance on which the body lies If a body lies m the oidmary position — on 
its back - the shoulders, buttocks, calves, and heels will be unstained The 
reason for this is that the compression of the parts named, caused by the body- 
weight on the one hand and the resistance of the unyielding surface which 
supports the weight on the other, prevents the gravitation of the blood into the 
vessels of the skin An amount of compression much loss than that produced 
by the weight of the body is sufficient to exclude the blood from the jiart thus 
compressed , a tight collar or neckerchief may act in this way, and so produce 
a mark round or partly round the neck that might resemble to some extent 
the mark left by a cord after death by strangulation Post-mortem stains 
continue to form so long as the blood, or a part of the blood, remains uncoagu- 
lated Whilst the blood remains fluid, the post-mortem stains are only per- 
manent provided the position of the body at the time of their formation remains 
unaltered If post-mortem stains have made their appearance on the posterior 
part of a body which lies on its back, and whilst the blood is still fluid the position 
of the body is reversed, the stains on the back part will disappear and fresh 
ones will be formed on the now dependent parts in front Permanency of posi- 
tion in post-mortem stains is only secured by coagulation of the blood , after 
it has taken place, any alteration in the position of the body produces no effect 
on them, nor are new ones formed For this reason, if the position of a body 
is materially changed after coagulation, it will be found that the post-mortem 
stains do not correspond with the altered position, and consequently afford 
evidence of the body having been interfered with Casper states that they 
are invariably present after death from haemorrhage , other authonties have 
found them absent, or but feebly indicated in such cases, and also when an®mia 
from disease was the cause of death 

The distinction of post-mortem stains from bruises made during life is of 
great importance Mistakes m this relation may be, and have been, the cause 
of doing serious injustice to innocent persons The difference is very marked 
and easy of recognition In post-mortem stains the blood which produces them 
18 still within the blood-vessels— it is contained m the flaccid, dilated venous 
radicles and capillaries of the superficial layers of the conum The surface is 
uninjured if examined in an oblique direction, or with an oblique light, no trace 
of disturbance of the cuticle is found The parts stained are not elevated, they 
are practically on the same level with the surrounding skin The stains are 
always on the most dependent parts of the body, with the exception of such 
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parts as are subject, or have been subjected, to compression The margins of 
the stains are well defined, they do not fade away into surrounding skin The 
depth of colour of the patches of stain is uniform, or nearly so The stains 
when in patches (such as might, by the ignorant, be mistaken for bruises) rapidly 
increase in size, mostly m a direction determined by giavity 

In bruises made during life, the discoloration of the §km is caused by extra- 
vasation of blood in and under the papill® of the true skin fiom vessels which 
have been ruptured by violence The surface of the skin will generally be found 
disturbed, the result of impact with the object that produced the bruise Except 
in the case of very slight injuries, the bruised part will be found more or less 
elevated The position of the mark of a bruise is not determined by gravity, 
it may be on any part of the body, and instead of having a well-defined irregular 
outline, it will correspond somewhat m shape with the causal agent, or with 
that part of it which came in contact with the surface, and the margin will be 
ill-defined, fading away into the surrounding skin The colour of a bruise is 
not uniform , if the injury has existed for a day or two a zone of yellow or green 
may be seen round the outer parts 

Such are the differences observable on the surface between post-mortem 
stains and bruises The critical distinction is made by incising the part. In a 
jiost-mortem stain no blood escapes except from a few minute points which 
lepresent the divided vessels of the conum previously distended with blood 
On the other liand, an incision into a bruise reveals the presence of effused blood, 
either clotted or fluid, below the rete, or, when the bruise has been the result 
of great violence, still deeper down 

So far for external post-mortem stains The same conditions that produce 
the stains on the skin influence the internal organs. When the body has been 
lying on the back, the veins of the pia mater at the posterioi part, and the 
lateral and occipital sinuses, will be found filled with blood This is even the 
case after death from haemorrhage, a fact to be borne in mind lest the presence 
of so much blood m the highest part of the body (during life) should be regarded 
as inconsistent with that cause of death The jiosterior fourth of each lung is 
almost invariably filled with blood , here also there is some risk of attributing 
the condition to jiathological causes The posterior jiaits of the stomach and 
of the intestines, especially those in the pelvis, are also stained , the absence 
of inflammatory exudation, and the fact that on stretching out the bowels 
the coloration will be found absent at parts lying between the discoloured portions, 
18 sufficient to prevent error of interpretation The posterior halves of the kidneys 
are usually gorged The veins in the pia of the cord often present an appearance 
not unlike that resulting from meningitis The heart is free from staining, 
but fibrinous clots-^ the so-called cardiac polypi — are common 

CADAVERIC RIGIDITY. 

The flaccidity of the muscles which occurs immediately after death gives 
place to an opposite condition of extreme hardness So long as the muscles 
remain flaccid they retain their irritability, and respond to electrical stimuli 
in the same way that they do in life , this is due to the persistence of molecular 
or tissue life after the cessation of somatic life At a variable penod after death, 
the muscles of the lower jaw begin to stiffen , this is the first indication of the 
onset of cadaveric rigidity or, as it is also called, ngor mortis. Under ordinary 
circumstances, the skeletal muscles begin to stiffen in from four to ten hours 
after death The stiffening spreads from the muscles of the jaw to those of the 
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face, nock, and tiunk, and lastly to the limbs It is fully developed in from 
two to three hours, when the entire body is firm and stiff The limbs cannot be 
Hexed at their joints without considerable force, and the body when moved 
behaves as though it was devoid of articulations This condition lasts for a 
period varying from a few hours to six or eight days Twenty-four to forty- 
eight hours may be legarded as the average duration of cadaveric rigidity 
In addition to the hardness, a certain amount of contraction of the muscles 
takes place during the onset of cadaveiic iigidity , the muscles become shorter 
and thicker, and the limbs, if left to themselves stiffen in a position of partial 
flexion Experimentally it is found that a muscle in the act of stiffening will 
lift a weight, showing that actual contraction takes place This question will 
be fully discussed later on When cadaveric iigidity is present tlie muscular 
electrical current is either abolished, or there is a feeble current in the opposite 
diiection to the normal The muscles have also lost the power of responding 
to electrical stimuli The chemical reaction of the living muscle at rest is neutral 
or slightly alkaline, that of muscle doing work is acid Muscles m which 
cadaveric rigidity is present have a strongly acid leaction, due partly to the 
formation of sarcolactic acid, and jiaitly to acid phosphates , in addition, a 
large amount of carbon dioxide is set free The actual cause of the muscles 
becoming hard and stiff is the coagulation of the muscle-plasma within the 
sarcolemmas of the muscular fibres (Kuhne) Several cases of ante-natal rigidity 
are recorded An eight months’ child was in the state of rigor mortis when 
boin, and the rigor had not passed oft on the following day 

The rigidity seems to exist in two conditions the fust passing on to the 
second by simjile lapse of tune In the first condition, it is supposed that the 
muscle-plasma is only partially coagulated, being of a jelly-like consistence, 
in this stage the muscle has not yet lost its irritability If, whilst the muscle 
is in the first stage of rigidity, fresh arterial blood is tiansfused into the blood- 
vessels, the semi-coagulated material is dissolved, and it is then found that the 
muscles are still irritable and respond to electrical stimuli (Brown-Sequard) ^ 
When the second stage is reached the coagulation of the muscle-plasma is com- 
plete, and the iriitability of the muscles has permanentl) disappeared This 
coincides with the period of death of the muscular elements, and of the 
tissues of the body generally When cadaveric rigidity is fully developed, if 
one of the limbs is forcibly flexed at a joint, the rigidity does not return, the 
joint remains supple, and the limb in the position in which it is left In this 
way fost-moitem rigidity may be distinguished from ante-ynortem rigidity as 
occasionally met with in hysterical or cataleptic subjects In the latter con- 
dition, if the limb is forcibly bent it tends to return to its previous position, and 
again becomes rigid In the first stage of cadaveric rigidity, however — when 
the myosin is only partially coagulated— a certain degree of stiffening again 
occurs after a joint is forcibly flexed 

The conditions which hasten the onset of cadaveric rigidity are those which 
have an exhausting or depressing influence on the muscles immediately before 
death , hence, after violent muscular exeicise, death is speedily followed by 
rigidity It has been observed that the bodies of soldiers killed at the com- 
mencement of a battle, before they have undergone much fatigue, do not become 
rigid so soon as those of their fellow combatants who succumb at a later penod, 
after many hours’ arduous fighting After death from diseases or poisons, 
which depress or exhaust the system (especially if attended with dome spasm 

See also Heubel on “ Die Wiederbelebung des Herzens naeh dem Emtntt vollkommener 
Horzmuskelstarre " Pflugcr’s Archv , 1889 
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of the nmscles), rigidity comes on early Animals that have been hunted for 
some time before death stiffen almost at once, and within a few minutes may 
be held out by the hind legs perfectly rigid On the other hand, in speedy death 
(with exceptions presently to be mentioned) occurring to individuals m vigorous 
health, the onset of cadaveric rigidity is delayed Even m those who are in full 
vigour, if death is immediately preceded by convulsions, rigidity comes on 
early, because the vital energy of the muscles is lowered It has been found that 
the muscle-currents disappear, and the electrical irritability of the muscles is 
diminished befoic the development of rigidity All these facts point to one 
conclusion that cadaveric rigidity is a consequence of death of the muscles, 
that it creeps on as the muscles are dying, and is therefore, partially present 
before they are dead, but is not fully developed until molecular death has taken 
place 

It may be asserted as a general proposition that the sooner rigidity comes on 
after death, the sooner will it pass away. The converse is equally true the 
longer it is in appearing, the longer will it last An unexhausted condition 
enables the muscles, within limits, to resist disintegration when deprived of 
further aid from the nutrient supply and the eliminative agencies by which 
their vigour was maintained during systemic life A high state of vigour is 
resistant of change, not only up to the period when change commences, but 
for some time after Hence it is, that both the onset and the duration of cadaveric 
rigidity (other conditions being equal) are dependent on the store of vitality 
possessed by the muscles at the moment of somatic deatli 

Heat-Stiffening. —The rigidity of a cadaver that is fully under the influence 
of ordinary cadaveric iigidity may be increased by subjecting the body to a 
temperature of 75" C The explanation is that other albuminates present m 
the muscles besides myosin are thus coagulated Myosin coagulates (in mammals) 
at about 50" C , another albuminate coagulates at 47" C , and serum-albumm 
coagulates at 73° C If, therefore, either before or after the full development 
of cadaveric rigidity, the body is subjected to a temperature exceeding 73" C , 
but short of causing disintegration, all these albuminates arc coagulated, and 
a higher degree of rigidity is produced than that dependent on natural causes 

TTie Involuntary Muscles arc also affected by cadaveric rigidity , the only 
internal organ necessary to consider m this respect is the heart. Very soon 
after death, before the skeletal muscles begin to stiffen, the heart muscle becomes 
ngid It has long been observed that when the heart is m the condition of 
cadaveric rigidity, the ventricular walls, especially the left, are firm and con- 
tracted, and present an appearance totally different from that which obtains 
after rigidity has passed off It has also been observed by physiologists that 
certain changes m the condition of the heart-muscle take place during the 
development of cadaveric rigidity The heart, like the skeletal muscles, not only 
stiffens, but it undergoes contraction after death sufficient to alter entirely the 
relative capacity of its cavities This fact is of great importance to the medical 
junst, since a decision as to the mode of death is not unfrequently based on the 
condition of the heart as found at the necropsy When the post-mortem appear- 
ances of death from syncope were described, the condition of the heart was 
represented as being contracted, which is often the case at a necropsy on the 
body of one who has died from syncope, the result of want of blood to supply 
the heart The question arises— is this the condition of the heart at the time 
of death , or, in other words — did death take place with the heart in systole ^ 
Strassmann’s ^ experiments are very instructive in relation to this question 
‘ V lertd'jahrsschr f ger Med , 1889, 1896 
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In a number of animals which had been killed by sudden paralysis of the heart, 
he opened the thorax as soon as circulation and respiration had ceased In 
some the heart was examined immediately , others, after superficial investiga- 
tion, were covered over and left until the next day When the heart was examined 
immediately after death, the left ventricle was found to contain more blood 
than the right , but when the examination was made on the following day, the 
left ventricle was almost invariably found firmly contracted, and its contents 
for the most part, or entirely, expelled either into the left auricle or into the aorta 
In animals that had been killed by rapid suffocation, when the heart was examined 
immediately after death, the right ventricle contained on the average twice 
as much blood as the left , at a subsequent examination, the left ventricle was 
found contracted and empty, or nearly so In all cases, when the heart was 
examined immediately after death, even after death from strychnine, both 
right and left ventricles were found in diastole, relaxed and filled with blood , 
in no case was the heart found to have stopped in systole Strassmann directs 
attention to the extremely early development of cadaveric rigidity in the heart 
in animals poisoned with hydrocyanic acid it was observable one hour after 
death , even so early as this, the left ventricle did not contain nearly so much 
blood as it did immediately after death Post-mortem contiaction of the right 
ventricle is much feebler than that of the left , only m cases where hecmorrhage 
has taken place is it found empty These investigations indicate that the con- 
dition of the heart at the necropsy affords no certain proof of its condition at 
the moment of death , only when left and right sides aie both found to be 
filled with blood can it be truly said that the original condition has been main- 
tained 

In post-mortem examinations on the human subject, it is usual to allow an 
interval of at least twenty-four hours to elapse before the examination is made 
During this time the heart will have become rigid, and whether examined whilst 
in this state, or subsequently wlien the rigidity has departed, it is dangerous 
to assume that the oigan is then in the condition which existed at the moment 
of death , hence the post-mortem condition of the heart is by no means so plainly 
indicative of the mode of death as is frequently taught 

Tlie subject of post mortem contraction of the heart leads to further consideration 
of the cadaveric contraction of the skeletal muscles previously mentioned 

Coagulation of the muscle plasma alone is not sufficient to account for all the phenomena 
which accompany tho development of cadavenc rigidity , the shortenmg imdergone by 
the muscles mdioates somethmg more than mere stiffening Many physiologists are of the 
opmion that after death ngidity is accompanied by, if not caused by, a true muscular con- 
traction L Hermann ^ pomts out that the chemical processes m vital muscular contraction 
and in cadaveric rigidity are analogous, with the exception of the formation of myosin 
from myosinogon , m both, CO„ sarcolactic, and other acids are formed, heat is evolved, 
and the muscle current is reversed He holds that cadaveno ngidity is a contraction of 
the muscles, occasioned by some unknown stimulation, the contraction lastmg longer and 
passing off much more slowly than an ordmary contraction Bierfreund ® divided one 
isohiatic nerve in recently killed animals, and invanably found that ngidity was delayed 
on the injured side Hemisection of the spinal cord below the pyramidal decussation was 
also followed by delayed ngidity of the side on which the cord was divided The 
effect of cutting off the communication with the nerve centres was stnkmgly displayed 
m a dog m which the left cerebral cortex was stimulated durmg life, produemg nght-sided 
convulsions , the nght half of the cervical cord was subsequently divided, and the animal 
was then killed The effect of the convulsions would have been to hasten the onset of rigidity 
on the side on which they occurred, if no subsequent steps had been taken The result of 
outtmg off the communication with the bram on that side, however, was that, on examming 
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the extremities four and a half hours after, the left side was pronouncedly stiff, whilst the 
nght side was almost as movable as at the time of death , two hours later there was still 
a marked difference between the two sides The body of a man who died forty eight hours 
after an attack of apoplexy also showed delayed rigor on the paralysed side It was formerly 
asserted (Nysten) that in hemiplegia there was no difference in the cadaveric ngidity of the 
two sides so long as the nutrition of the affected muscles had not suffered 

We are now in a position to consider that abnormal ocouirence of cadaveric 
rigidity to which the designation Cadaveric spasm, or Instantaneous rigor, has 
been given 

When this phenomenon occurs the last act of life is crystallised in death 
It does not consist of an abnormally speedy onset of rigidity after a brief interval 
of relaxation of the muscles, such as has already been desciibed, but in an absolute 
prolongation of the last vital contraction of the muse le into the rigidity of death 
A few examples will indicate the natuie of the phenomenon, and may possibly 
afford a clue to its interpretation Palmci, the murderer of Cook, held a hand- 
kerchief in one hand at the moment of his execution , it was found tightly 
clenched in the hand when the body was cut down Seydel ^ narrates the fol- 
lowing cases - (1) A man alighted from a railway carnage in order to procure 
refreshment , whilst obtaining something to eat, he was disturbed by what 
he took to be the signal for departure, and ran across the line to his tram, not 
noticing that the locomotive was being backed towards the first carnage He 
probably saw the danger when it was too late, and in stooping to avoid it his 
head was caught between the buffers, and he was instantaneously killed ^ his 
arm was outstretched at the moment, and grasped in his hand were some pro- 
visions he had just obtained , some liours after, the arm was still extended 
in the air, and the hand was firmly clasped on the food (2) By the giving way 
of a bridge, thirteen persons were suddenly precipitated into the water and 
drowned Twelve hours after, when the bodies were recovered, m most of them 
the extremities were so firmly outstretched as to render it difficult to lay them 
in their coffins (3) A man was standing on the ice in the act of lighting a cigar , 
he fell through, and when the body was recovered, it was found in the upright 
posture with the cigar and match between the fingers The body of a man 
fatally poisoned by water-gas (CO) was found standing upright with one hand 
grasping the rung of a ladder Wahneau ^ relates a remarkable case m which 
the dead body of a woman, aged 44, was found m a standing posture leaning 
against the outer wall of a house, where it formed a right angle with a closet 
door , the arms were folded in a natural manner across the chest, and the head 
was slightly bent forward on to the breast The woman had been a confirmed 
drunkard and probably died from some seizure of an urasmic nature, as the 
kidnejs were small and granular Martin ® states that a man whom he saw 
shot dead, fell on the back with the arms stretched forwards and the legs extended 
in the air , the body immediately became so stiff that it could be moved about 
by the arms like a piece of wood , the bullet ’was found to have passed through 
the base of the skull Again, Regnard and Loge,* giving an account of some 
experiments made by them on the body of a recently- decapitated cnminal, 
state that two seconds after the head was severed from the trunk the jaws 
were firmly clenched , four minutes later, the mouth was still firmly closed 
Rigidity did not appear in the body until three hours after decapitation, when 
it began to develop in the lower extremities , six hours after decapitation the 
arms were still free from any trace of rigidity The heart — ventricles and auncles 

' V terldjakreschr f ger Med, 1889 Arch d’ Antkropologte, 1897 
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— continued to beat rhythmically and strongly for twenty-five minutes after 
decapitation, and the auricles for forty minutes more One hour after execution 
the heart was opened, and the left ventricle was found hard and contracted, 
the right remaining soft 

The coagulation of muscle-plasma, unaccompanied by any other agency, 
fails to account for this immediate onset of cadaveric rigidity Some observers 
hav(‘ assumed that there is invariably a period of muscular relaxation after 
death, a line of demarcation between vital action and cadaveric inertia A 
glance at the exainjiles just given will show that this assumption is contradicted 
by facts , the most fugitive muscular relaxation aftci death would be sufficient 
to have prevented the occuirence of several of the cases cited The experiments 
of Bierfreund tend to prove that some causal relation exists between cadaveric 
iigidity and the nervous system that the latter exercises an inftuence on the 
onset of the former Falk and Schroff have demonstrated experimentally that 
iriitation of the medulla produces instantaneous cadaveric rigidity Scydel 
groups the cases that have occurred in medico-legal practice into two classes - 
(a) injuries to the head, with probable irritation of the medulla , (h) toxic action 
of gases, either CO, or, in those suffocated or drowned, It is suggested 

that the hypothetical spasm and respiratory tentres are m close relation in the 
medulla and the instantaneous rigidity may result fiom iintation of these 
centres One objection to this hypothesis is that instantaneous rigidity by no 
means invariably follows death from suffocation by drowning oi by hanging , 
it has been observed that when it does occur from this cause, the individuals 
have been endowed with powerful museulai development Whatever the true 
explanation may be, there is strong reason to believe that the neivous system 
pla)s an important part in the causation ot instantaneous rigidit) The subject 
IS of great interest to the medical jurist, since the giip of the fingers of a dead 
body on the handle of a pistol is often the sole evidence m favour of suicide as 
against homicide 

The ordinary type of cadaveric rigidity, as before stated, commences in the 
muscles of the jaw, and spreads over tliose of the face, neck, trunk, and limbs 
It passes off in the same order that is to say, the muscles which first become 
rigid are the first to iose their rigidity Rigidity disappears about the period 
at which putrefaction commences, and it has been supposed that the disappear- 
ance of rigidity IS due to the solvent action of ammonia resulting from decom- 
position of the nitrogenous structures Myosin is soluble in alkalies, and, according 
to this view the ammonia evolved by putrefactive processes dissolves the myosin 
and thus liberates the muscles Hermann and Bierfreund, with other physio- 
logists, oppose this viei\, and state that cadaveric rigidity disappears, or begins 
to disappear, before any putrefactive changes take place Hermann attributes 
its disappearance to solution of the myosin by excess of acid which is formed 
in the muscles during the continuance of rigidity In favoui of this view, dis- 
appearance of rigidity has been observed m muscles retaining a strong acid 
reaction , it is also urged than an advanced stage of putrefaction would be 
necessary for the evolution of sufficient ammonia to dissolve the myosin, whereas 
rigidity often passes off before any obvious degree of decomposition has taken 
place Bierfreund examined the muscles microscopically when rigidity had 
passed off, and found no micro-organisms of putrefaction present, or only iso- 
latedly in the outer layers of the muscles Halliburton^ thinks that 
cadaveric rigidity disappears owing to the action of an unorgamsed ferment 
which breaks down the myosin The inference is that although cadavenc 
1 Text Book of Chemtml Physiology and Pathology 



PUTREFACTION 


43 


rigidity passes off about the time putrefaction begins, it is not certain that 
putrefaction is a necessary factor in causing its disappearance 

When cadaveric rigidity has passed away the muscles are soft and flabby 
they are now dead, and no longer react to electrical stimulation However 
short may be the duration of rigidity, when it has disappeared it never returns 
There arc thus two periods of muscular relaxation aftei death, separated by a 
period of rigidity During the first period of relaxation the muscles still live, 
and demonstrate their vitality by responding to stimulation , during the early 
pait of the period of rigidity they also retain then vitality, but it is latent, or 
masked , they then lose their vitality, and when iigidity has passed off, and 
the second period of relaxation is ariived at, they arc found to be divested of 
all the characteristics of living matter , in other words, thev arc in a state of 
molecular death. 


PUTREFACTION. 


The last of the phenomena which, under ordinar} conditions, follows death, 
IS putrefaction, or the resolution of the organised tissues into their elementary 
constituents , complex organic bodies, step by step, are resolved into simpler 
forms, until, ultimately, they aie split up into inorganic substances Putre- 
faction IS the only absolute sign that death has taken place The agencies con- 
cerned in the causation of putrefaction are -mxcro-oiqanibms, moisture, air, 
and warmth 

Micro-Organisms. A laigc numbei of oiganisms are concerned in the process 
of putrefaction, particularly a gioup to which Houser gave the name of Proteus 
These bacteria arc ubiquitous, and unless .special means are taken either to 
prevent their access, or to render the tissues unfitted for their use, the dead body 
invariably succumbs to them Moisture favours the progress of putrefaction 
The human body contains a large amount of watei in the vanous fluids and soft 
tissues, amply sufficient for putrefactive purposes, provided it is not dissipated 
by rapid evafioration The addition of moistuie from without, especially if 
accompanied by warmth, greatly accelerates decomposition The most favour- 
able conditions under which putrefaction takes place are warmth and moisture, 
with free access of an The oxygen of the aUT plays its part, but if the air is 
sterilised it cannot of itself produce putrefaction , as, however, the air invari- 
ably contains micro-organisms in abundance, access of air means importation 
of bacteria The differing rapidity with which a corpse putrefies in accordance 
as to whether it is unclad, partially clothed, or completely so, demonstrates 
the influence exercised by the air in this respect , if a dead body has laid for 
some time in the open, it will be found that the parts best protected from the 
air— as the feet are when enclosed in boots — have undergone the least change 
Temperature is an important factor in determining the rate of putrefaction 
A temperature of from 60° to 70° F is favourable to its progress , hence putre- 
factive changes advance much more rapidly in summer than in winter When 
a corpse is interred in the ordinary way, the depth of the grave has an influence 
on the rate of putrefaction, because the nearer the surface, the greater the effect 
of the diurnal and seasonal changes of temperature Except m the case of 
micro-organisms, excess of any of the conditions which conduce to puibrefaction 
has a contrary effect — Total submersion of the body in water retards putre- 
factive changes , excess of air, in the form of a continuous current of air, by 
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promoting desiccation, tends to dry up the tissues, and thus impedes decom- 
position , excess of tcnipeiatuic, in either direction, is also unfavourable, a 
high tem])crature tends to mummify the soft parts, whilst a very low tempeia- 
ture -below the freezing point- absolutely and indefinitely prevents any putre- 
factive changes whatever 

Thus far the influences considered- which accelerate, and which letard 
putrefaction have been of external relation , there lemam for consideration 
those conditions of the body itself which tend to render it more or less prone 
to decay 

Age.- The bodies of infants putrefy more rapidly than those of adults 
The bodies of spare, old people putrefy slowly (ibesity generally })redisposes 
the body to putief action The mode of death is an important factor Diseases 
of an adynamic type, as enteriea, all septic diseases, and dropsy , death resulting 
from extensive mechanical injuries, from lightning, and from seiver gas, all 
have a tendency to produce early putrefaction On the other hand, death from 
arsenical or from sulphuiic acid poisoning may be followed by delayed putie- 
faction 


SIGNS OF PUTREFACTION. 

External putrefactive appearances displaced by bodies which have been 
exposed to the an The first outward indication of putrefaction appears about 
the “Second or third day after death, in the form of a greenish discoloration on 
the middle of the abdomen, which spreads to the genital organs , other centres 
of discoloration of the same character appear on the legs, neck, and back The 
eyeball yields to pressure, the cornea is moie or less corrugated, and has a milky 
appearance At oi before this period four to five days after death- blood- 
stained fluid oozes from the mouth, together with froth and air bubbles The 
gases resulting fiom decomposition collect in the abdomen, and under the skin, 
and distend the whole body, the features being unrecognisable The tongue 
may be forced between the lips, and the eyeballs protruded About eight or 
ten days after death the cornea falls m and appears concave Still latei, bullae 
filled with blood-stained scrum form on vaiious parts of the surface , the whole 
body IS reddish-brown or greenish, and is still further distended with gas, 
large areas arc devoid of skin, and maggots without number cover the body 
The further processes are simply those attending the final dissolution of the 
soft parts, and are not to be recognised m stages 

Hewlitt ^ states that the first changes which occui as the result of bacterial 
activity are the formation of proteoses and peptone, then leucin, tyrosin, and 
glycocol, and basic compounds to which the name of ptomine has been given , 
next indole, skatole, and jihenol, and volatile fatty acids , and lastly, mercaptans, 
sulphuretted hydrogen, marsh gas, ammonia, carbonic acid, and hydrogen 

Mention may here be made of a special effect, exceptionally produced by the pressure 
of the gases pent up m the abdominal cavity In the ease of pregnant women dying un- 
delivered it has occasionally occurred that the foetus has been expelled after the death 
of the mother Avelmg ^ collected forty four such oases, and from time to ^;lmo others are 
recorded In an example reported by Green* a woman aged about twenty died 
in convulsions (probably uriemio) in the last month of gestation Fifty three hours after 
death the dead body of an infant, about term, was found between the thighs of the corpse, 
and the fundus of the inverted uterus, with the placenta attached, protruded through the 
vulva , tlie penneum was considerably tom No sign of a child was seen when the body 


' Manual of Bactemlogy 


^ Obstetrical Trans , 1873 


* The Lancet, 1895 
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of the mother was laid out two hours after death On an attempt being made to replace 
the prolapsed uterus it was immediately forced out again by the gaseous pressure within the 
abdomen , all over the body the putrefactive processes were unusually advanced In 
rare cases it appears probable that post mortem parturition may bo due to actual con 
traction of the uterus occurrmg immediately after somatic death the musculature of the 
pregnant uterus, like that of the heart, may retam its molecular vitality sufficiently long to 
enable this to take place 

The colour changes seen in the cadaver are due in the first place to putre- 
factive destruction of the red blood-corpuscles and to subsequent solution of the 
haemoglobin in the serum , H 2 S combines with this forming sulphur-methsemo- 
globm a solution of which m a thin layer yields a green colour The altered 
colouring matter transudes the tissues and tints them accordingly , the anato- 
mical distribution of the veins is indicated by dark lines 

If the body is buned, the protection from air afforded by the coffin and the 
earth m which the coffin is placed has a considerable retarding influence on 
the rate of putrefaction , the stronger and more air-tight the coffin the longer 
IS the body preserved This, however, is only markedly the case if the body 
IS placed 111 the coffin and closed up soon after death, before putrefactive changes 
have commenced, the retarding influence of sealing up the body in an air-tight 
receptacle whilst putrefaction is m progress is not neaily so potent as is the 
case with a fresh corpse Some kinds of soil preserve bodies which arc interred 
m them, even without coffins, in a remarkable way , dry sandy soil, especially 
if associated with warmth, promotes desiccation rather than putrefaction, 
peaty soil retards jiutiefaction, ])robably from the presence in it of acids (tannic 
and others) derived from the vegetable matter of which it is largely composed 

After death from drowning, and also m the case of bodies placed in water 
immediately after death from other causes than drowning, putrefaction takes 
place more slowly than in air, due to the relatively lower temperature of w^ater 
as compared with the air above it, and to the exclusion of air from the bod> 
For the first few days little change takes place Before the end of the first week, 
the skin on the fingers, the palms of the hands, and the soles of the feet becomes 
sodden and white, and the face acquires an ashy pallor The first discoloration 
takes place on the face, which is swollen and is of a reddish-brown, with patches 
of green on the eyelids and lips , the discoloration descends to the neck and 
sternum , sometimes the surface over the latter shows a little redness before 
the face The skin is now very wrinkled , in about six or eight w eeks the skin 
of the hands and feet with the nails comes away, often in glove-hke form as shown 
in Plate I , and the hair falls off, or is quite loose The abdomen is greatly dis- 
tended with the gases of decomposition, which usually find exit by the natural 
apertures , the inflation may recur more than once, the body floating with each 
recurrence, and sinking again when the gases escape After two to three months, 
the skin of the arms, thorax, and legs is green Patches of adipocere will pro- 
bably be formed 6n the cheeks and other parts of the body, as shown in Plate 
II , 1 A month or two later the soft parts are detached, the bones separating 
subsequently Harvey Littlejohn ^ directs attention to some striking appear- 
ances presented by bodies which are found in the sea One such appearance is 
caused by rapid loss of the exposed soft parts of the body, the putrefactive 
changes in the body as a whole being slower than m fresh water The rapid 
disappearance of the exposed parts is chiefly due to the attacks of fish, especially 
of crabs This is well seen in Plate II , 2, where the destruction in the face 
and hands has proceeded to a much greater extent than in the rest of the body 
Harvey Littlejohn has seen the whole of the bones of the head, face, hands, 
i Ed%n, Med. Joutn,, 1903 
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and feet picked as clean as anatomical specimens within ten days of death 
Post-mortem injuries are much more frequent , and abrasions of the surface of 
the body may be bright-red or pink, due to the action of the salt water In one 
case, crystals of calcium phosphate, from the size of a millet seed to that of a 
cherry-stone, were found firmly adherent to the pleura 

It will be observed that the sequence of colour changes due to putrefaction 
in water is different from that which takes place m air. In water the colour- 
changes begin on tho face and spread downwards , in air they begin on the 
abdomen, and spread downwards and upwards The order in water obtains 
whether the body was that of a person drowned (which remains continuously 
in the water), or whether it was thrown into the water after death, provided 
that decomposition in air had not previously commenced If a body is removed 
from the water in which it has lam for a week oi so, it will probably show few 
signs of putrefaction , a veiy short subsequent exposure to the air will cause 
putrefaction to advance at a rapid rate, so that one day in air will be productive 
of greater change than several weeks further submersion The rate of putie- 
faction in water is governed by several conditions , the temperature of the 
water, the covering of the body, the degree and contmuousness of the submersion 
are all so many factors Shallow stagnant water is more conducive to putre- 
faction than deep water, or than shallow water in which there is a current , 
the influence of the sun-heat is obviously greatest under the first-named con- 
ditions If the body is well protected by clothing, the progress of putrefaction 
will be delayed Complete and continuous submersion in deep watei is equi- 
valent to low temperature and absence of air, and, therefore, to retarded putre- 
faction Dead bodies usually float with the head and extiemities below the 
water-level , ' the bodies of men in the prone posture, those of women on account 
of the adipose tissue of the breasts and abdomen — in the recumbent posture 
m the one case the back, and m the other the abdomen, is at or above the watei - 
level The bodies of men with much abdominal fat may also float in the re- 
cumbent posture When the body is buoyed up to the surface, the rate of putre- 
faction 18 accelerated, especially if the sun’s rays are hot , on the other hand, 
if from any cause, such as the presence of a thick layer of tenacious mud at the 
bottom of the water, or the entanglement produced by sea- weed, ropes, or other 
impediments, the body is prevented from floating, the contrary effect is produced 

Caspar gives the following time-ratio for putrefactive changes in air, water, 
and m earth Assuming that an equal average temperature obtains m all three 
cases— one week in air equals two weeks m water, and eight weeks burial m 
earth m the usual manner 

Internal Putrefactive Appearances.— The internal organs- on account of 
their inherent differences in density, firmness, proportion of flmd entering into 
their structure, and in their accessibility to air — undergo putrefaction in a more 
or less regular order Caspar’s long expenence enabled him to formulate the 
order as follows — 


Putrefy rapidly. 

1 Larynx and Trachea 

2 Brain of Infants 

3 Stomach 

4 Intestines 

5 Spleen 

6 Omentum and Mesentery 

7 Liver 

8 Adult brain 


Putrefy slowly. 

9 Heart 

10 Lungs 

11 Kidneys 

12 Bladder 
13. (Esophagus 

14 Pancreas 

15 Diaphragm 

16 Blood vessels 

17 Uterus 
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The mucous membrane of the larynx and trachea is found to be bright or 
brownish-red or greenish m from three to five days m summer, and in from six 
to eight days in winter , the only external colour-change at this period will 
be that of the abdomen The absence of bony union of the bones of the skull 
permits easy access of air to an organ feebly resistant to decomposition, hence 
the earlier decay of the infantile brain in compaiison with that of the adult 
About the fifth or sixth day after death the stomach exhibits indications of 
incipient putrefaction in the form of isolated patches of a dirty-red at the fundus , 
they are first seen in the most dependent part where the post-mortem staining 
exists Great caution is necessary m order to avoid mistaking post-mortem 
changes m the stomach for indications of inflammation, the result of irritant 
poisons The spleen may putrefy before the stomach The liver is usually 
found firm for several weeks aftei death The gall-bladder resists putrefaction 
much longei The adult brain shrinks, and the hemispheres soften soon aftei 
death, but it takes months, under ordinary conditions, for the brain to melt 
into the reddish pulp so early seen in the infantile brain The remaining organs 
putrefy relatively late The heart is found fairly fresh when the stomach and 
liver are in an advanced stage of putrefaction , several months aie required 
to produce m the heart an equal degiee of decomposition The lungs usually 
show putrefactive changes about the same time as the heart , they may be 
found m good condition when the external signs of putrefaction are well ad- 
vanced The first indication consists of pale red spots of varying size on the 
surface of the lung, the pleura being raised at these points by the gases of de- 
composition , these small bullae are not unfrequently met with even in relatively 
fresh corpses, but further changes scarcely ever occur until general putrefaction 
IS far advanced, when the colour of the lungs changes to dark bottle-green, and 
eventually to black, and they subsequently soften and dwindle away The 
kidneys resist long , at a considerable interval after death they soften, and 
become of a blackish-green The bladder is still more resistant The oesophagus 
IS much more durable than the rest of the digestive tract The pancreas does 
not decay until the body as a whole is much decomposed The diaphragm may 
be seen, and its muscular and aponeurotic structures distinguished, four to six 
months after death The large arteries last very long , Devergie found the aorta 
quite recognisable in a body that had been buried fourteen months The uterus 
resists the longest of all the soft organs of the body , this enables not only the 
sex of a cadaver to be ascertained when the external parts are destroyed by 
putrefaction, but also the occurrence or not of pregnancy or of recent delivery, 
as was done by Caspar in a foully decomposed body which had lam nine months 
in a cesspool 

The interval that has elapsed between death and the time that a body under- 
going putrefaction is examined cannot be estimated, even approximately, by 
the stage that the putrefaction has reached , the variations in the degree of 
putrefaction met with at stated periods after death are so extreme, that the 
attempt to establish a mean is futile To take one instance out of many unusually 
early putrefaction, the following recorded by Taylor and Wilks ^ will serve as 
an illustration — A man, aged twenty-six, died in the month of November of 
typhoid fever and perforation of ileum Sixteen hours after death there was 
no cadavenc rigidity, the whole body was bloated, the cellular tissue was 
so emphysematous that, when the skin was pierced, gas escaped which was 
easily ignited The colour of the surface was reddish The mternal organs 


^ Ouy*s HoaptUU ReporU^ 1863 
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were dark, soft, and much, decomi^oscd, and they emitted a very jmtrid odour 
Tlie livei was full of gas 

Abnormally early putiefactive changes do not follow the usual sequence, 
which, as stated, commences with a gieen patch on the abdomen The whole 
of the surface of the body at once assumes a red colour, with dark lines which 
show the course of the sujieihcial veins The appearance is much as though 
the earlier stages of putrefaction were omitted, or hurried over, so that a con- 
dition wliicli usually requires ten or twelve days for its production is arrived 
at in as many hours 

An illustration of the opposite extreme is related by Taylor and Stevenson ^ 
A youth died suddenly, and the body retained such a natural appearance that 
the friends thought he was in a trance It was not till thirty-hve days after 
death that they would allow an inspection to be made, when, m sjiite of the long 
interval during which the body had been exposed to a warm atmosphere, it 
was found that putrefaction liad made but little jirogress 

In the face of sucli extremes, it is clearly impossible to estimate the duration 
of the interval which has elapsed since death from the stage of putiefaction 
present in the body 

Some ontomolo{!;ical investigations, however, made by Megnin - and others, on the 
Fauna of the Cadaver, scorn likely to be helpful It appears that various s|)ecies of insects, 
attracted by the successive odours evolved from the decomposing cadaver, severally lecognise 
when the tissues have reached the stage of putrefaction which converts them into a suitable 
nutnont medium Megmn found that this sequence of groups of insect life occurs m regular 
order, and that the lapse of time after death may be estimated by observmg the species 
of insect which is then present In the first of these groups is the ordinary domestic fly, 
which lays its eggs on the cadaver in the early dajs after death In summer it takes about 
three weeks for the eggs to develop into the fully formed insect , so that if the chrysalis 
be found empty, evidence is afforded that more than this period has elapsed since death 
The second group comprises flies of the genera Lrtctlui and Sarcophaga, whicli are attracted, 
three or four days after death, as soon as manifest induations of putrefaction show them 
selves A third group consisting of ooleoptera {Dermestes) and lopidoptera {Aglosm) is 
attracted about throe or four months after death by decomposition of the cadaveric fat 
A fourth group comprises flies {Piophila and Anth(rmyia), along with colooptera {Necroha), 
which are attracted by the stage of putrefaction arrived at about eight months after death 
Through a series of eight groups of insects Megnm traces the progress of putrefaction up 
to the fourth year after death, when this method of computation comes to an end Johnston 
and Villeneuve direct attention to the necessity for observations and experiments on 
exjiosed human bodies m each particular locality before entomological data can there be 
utilised in legal medicine , m their opinion experiments with the bodies of the lower animals 
are apt to be misleading 

Some of the putrefactive changes in the viscera require to be distmgmshed 
from the changes due to inflammation, m the stomach and intestines, for 
example, appearances may be seen which, though due to putrefaction, might 
be mistaken for the effects of an irritant poison The first thing to notice is 
that the reddening of putrefaction invades the whole of the tissues of which 
the organ is composed , any variation in this respect is due to the differing 
density of the structures which enter into the formation of the viscus Reddemng 
of the stomach due to the action of an irritant durmg life is limited to the mucous 
membrane , that due to putrefaction invades the muscular coats as well After 
acute gastritis the mucous membrane will easily separate from the structures 
on which it rests, a condition not met with as a result of putrefaction The 
course of post-mortem reddening more clearly follows the distribution of the 

* Prtnciples and Practice of Medtcal Jurteprudence ® La Faune des CadavreSt 1894. 

® Montreal Med. Joum , 1897, 
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blood- vesseLs than is the tase in infldinmatoi y discolorations After death 
the blood-vessels of an inflamed part are tilled with blood, the vessels of a patch 
of putrefactive reddening are empty, or are distended with gas In serous 
cavities, fluid may be found which is distinguishable from intra-vitam exudation 
by the absence of inflammatory products — pus corpuscles, shreds of membrane, 
exudation corpuscles, and also by absence of thickening of the membrane 
itself 

There are two exceptional processes which may leplace ordinary putrefaction 
Mummification^ and conversion of the soft parts into AdipOCere. 

MUMMIFICATION. 

This teim is ajiplu d to desiccation of the soft parts of the body, so that 
instiad of disapjiearing by colliquative putrefaction, they arc dried up and 
preserved as hard leathery masses, oi they may become brittle In a climate 
like that of England it is only und<‘r exceptional circumstances that mummi- 
fication takes place The reciuirements are dry, warm air, which is most effective 
when in movement Mummification under ground is more common in hot 
countries, in sandy parts The mummihed bodies of newly born infants have 
been found in boxes or lying exposed to currents of diy air between the rafters 
of a house and the ceiling of the room below The length of time required for 
mummification to take place varies with the conditions of each case , it has 
occurred in three months 


ADIPOCERE. 

The substance to which this name derived from ucfcps, cem- -is applied 
IS an impure ammoniacal soap The basis is a com])ound of oleic and stearic 
acids with ammonia, admixed with which are fibres, and other debris, from 
organic tissues, with a varying amount of the salts of potash, soda, lime, and 
iron , in some cases lime replaces ammonia as the base, probably from the 
presence of much Imie in the medium in which the body is placed The two 
principal components — fat and ammonia are derived from the soft parts of 
the body, the latter resulting from decomposition of the nitrogenous tissues 
The bodies of obese subjects and those of children (who usually have much 
fatty tissue) are more likely to be converted into adipocere than those of spare 
people It is probable, however, that the fatty acids concerned m the formation 
of adipocere may be partly derived from protein as well as from the fatty tissues 
actually present at the time of death , the appearances found m many advanced 
cases in which the soft structures of the body have been almost entirely con- 
verted into adipocere are inconsistent with the view that the acids are solely 
derived from the preformed fat The external conditions which favour the 
formation of adipocere are submersion of the body in water, and bunal m damp 
soil, or m well-filled graveyards Cesspools promote either saponification or 
ordinary putrefaction, sometimes one and sometimes the other A limited 
degree of putrefaction occurs before saponification commences 

Adipocere is a waxy-looking substance, having an unctuous feel , it is of 
less specific gravity than water Its colour vanes from almost white to dark 
brown , it has a disagreeable odour, especially when heated If broken, traces 
of fibres are seen, between the meshes of which the soap is deposited Cevidalli ^ 
' Vierteljcihrswhr d. ger. Med , 1906 , 


4 



60 


FORE.NSK' MEDICINE AND TOXICOLOGY 


points out that this ]iersistencc of connective and elastic tissues reveals the 
anatomical structure of all the saponified organs Adipocete is a \ery stable 
body, and may last for many years 

The time required foi the formation of adipocere .s naturall} variable, 
depending, as it does, on so many internal and external conditions It has 
been helcl that two or three months’ submersion in Avater is about the slioitest 
time in which it is formed traces, however, have been found m fiom four to 
five weeks In moist eaith it takes longer to form- eight to twelve months 
It may be accejited that m temperate dimes indie ations of sa]iomhcation in 
bodievs placed under circumstances favourable* to its production, may be met 
with in one month after ele*ath , foi the whole erf the soft parts to be eonveite'd 
into adijiocere many >ears are re'ejuire'd 

In he)t chm.ites the pie)e(*ss may be remarkabl}^ rajiid The* ferllowing cases 
lejiortcd by Mackenzie oecuireel in (kilciitta (1) A male Hindoo was killed 
by the kick of a horse anel was biine*d the following da} Eoui clays after 
burial the body was exhume el m order that an inepiest might be* he*l(l it was 
in an aelvanced state of sa])omfication e*\teinall\ the heart anel liver being 
also sapemitieel (2) A young Chinese* wemian, alle*gcel to have elie'd in chilei- 
birth, was buiieel , cue umstane e‘s nes e'ssitate*el an inquest, anel the* boely was 
e'xhiimed seventy-six hours after interment, when it was found to be consider- 
ably saponified These boeiie-s we'ie burie'd in a soft, jierrous seni saturate'cl with 
moistuie the) temperature being high, the* body hist me’ntioried was enclosed 
in a wooden coffin (3) A >oung Euiope'an was clreiwneei in the* nve'r Ilooghly, 
his boel} being rcceivcresl se‘\en da}s aftei It was in in aelvance'd state of 
saponification externally, the lungs, hevirt liver, kielne*ys stomach, and inte'stines 
we'ie also saponificel, anel what is ve*iy e urienis is that the stom.ieh contiined 
undigested food- - flesh and jiotatoes - of wdiie h the flesh was cntire*ly sajiomhed, 
the potatoes not being .iltered in the le*ast Othe r instances of early conversion 
into adipocere are receucleei as erecurrmg in India, in erne case, the body was 
saponifie'd externally anel inte inally in two days 

CREMATION. 

The practice of disjrosing of deael bodies by ciemation is slowly growing in 
this country As there is no means of furthei investigating the cause of death 
after creunation, the law requires that special pre'cautions shall be taken bedore 
erenution, in orde*r to establish beyond doubt that death was due to natural 
causes 

The regulations go\eining cieination are lard down by the Horne Office under the 
Cremation Act of 1902 When it is desired that a body shall be cremated, the executor 
or nearest relative of the deceased must fill up a form of application, which must be returned 
to the authority undertaking the cremation Among other things, the applicant is required 
to state his relationship to the deceased , wliether the deceased left any written directions 
as to the mode of disposal of his or her remains , whether any near relative of the deceased 
has expressed any objection to the proposed cremation, if so, on what giounds , what was 
the date and hour of tlie death , whether ho knows or has any reason to suspect that the 
death was due directly or indirectly to (a) violence , (6) poison , (c) pnv ation or neglect , 
and whothei he knows of any reason for bupj)o«ing that an examination of the remams 
of the deceased is desirable He must also give the name and address of the ordinary medical 
attendant of the deceased, and the medical practitioners who attended the deceased during 
his or her last illness This declaration must be made before a Justice ot the Peace or a 
Commissioner of Oatlis Two medical certificates are required, one from the medical man 

^ The Ihduin Med Gazette, 1889 
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wlio attended the deceased in the last illness In this he must statt tli vt he attended tlie 
<lecea.sed betoro death, and has setn and identified the body attoi death, whetht i he is 
a relative of the deceased , whether, as far as he is awaic he has iny pecuniiiy mti lost 
in the death of the deceased , how soon atterdiatli he saw the boily and what ox iniin ition 
of it he made , what was the cause ot death, it |)ossiblo^lislino;uishm '4 bi tween ttic jJiim ity 
and secondary caust s as in the death certificate , whcthei ttiiic was an^^ othir cause wfiieh 
contiibnted to or accelerated <loath , what was tlu mode of death, wliether syncopt eoin i, 
exhaustion, convulsions, etc , whcthei the dcceasi d undciwcnt iiiy opet ition diiimj; the 
final illness oi within a >ear bcfoio death , if so, what was its nature and wtio jieifoiiutd 
it, by whom was the deceased nursed during his oi hei illness, who wire the pt r-ioris 
if any, jirescnt at tlvo mome*nt of death , whcthei, m view ot his knowledjiie ot the deceased s 
habits and constitution he feeds any doubt whatcvei as to the charaetei of the disc isc or 
the cause of death whcthei lie knows oi has any leasori to suspeet tint th death oi the 
disease was due directly or indirectly to (a) violence , (h) poison , (i ) piivation oi ue<;lec t , 
whether he has any leason whatever to suppose that a fiiither exammatioii ot the laxly 
IS desirable , and whether he has given the certificate required toi the legistiation ot de ith 
The second or confirmatoiy medical certihcatc may only be given by a legisterod medic il 
practitionei of not less than fiv« years standing, who, in addition, must be either i Medn al 
Ofhiei ot Health, Police Suigcon, t'eitifying Siitwon iindei th< Inetoi^ and Woikshojis 
Act 1901, Medical llefeiee under the Woikme n s ('oiiifiensation Aet, J’hj^sieiaii or burgeon 
111 a Public (General Hospital containmg not l« ss than fifty bids or appomft el tot the 
purpose by the Prematmg Authoiity In his certificate he must state whotliei ho has 
carefully examined the body , whether he or anyone else made a yiost moitcm e xanimatiou 
whether ho has soon ind que'sfionctl the medical yiractitionei who givt the fust ccrfiliiati 
or any other medic il practitioner who attended the dtci istd, oi any yieison who nuised 
the doecasod during his last illness oi who was piesent at the elc ith , niel has si i n ind 
questioned any lelativo of the deceased He must state that ho is sitisliod as to the c iiise 
ot death, and must c citify that he knows ol iio circumstances which can givi iisi to any 
suspicion that the eloath was due wholly or m p irb to any e>thci cause th in disease or iccidi nt, 
and that there is no circurnstani c of any soit known to him which mikes it undesu iblc 
that the body should be cremated 

The ipplication lud cciLihcitcs irescnttotho Moclu al Rolerce ot the ( hematmg Aiithoiitv , 
who scrutinises them, and, if sitistied that all the requirements of the Ciomation Act ind 
of the regulations have been comf>licd with, authoiises the icmaiiis to be cn mated, oi he 
may requite a post moitcm evaimnation to bo m idc and it tins tails to io\cil tlie c luse 
of cleath, ho must dcclmo to authorise tlu eicination until an inquest has bet ii held and the 
coiontr has give n the iccpusite coitilicatc 

Whero it is dcaireil th it tin body ot a [itisoa upon whom an inquest his bt on liclcl shill 
be oicinatecl, i spe cial tonn is hlli d u|) by the coioiie r In this the c oionor quotes the voidict 
to the jur-y, and states that he is satisfied tiom the evidence that no iircumstinci exists 
which could itndei neccssaiy any further examination of the leinams oi any anilysis ot 
any pait of the body 1 hi coiont r s ceitihi ate and tho applic ition toim are tlien forwarded 
to the (Vomatmg Anthoi itv , tli ' two mi dii al cc rtitic itc s <h sc i ibt d above not bi mg loiyuiicd 
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CHAPTER VIII 

IDENTITY OF THE LIVING. 

The question of identity may aiise both with regard to a living person and also 
in respect to a dead body Certain indications serve as clui's in both cases, 
but it is convenient to consider the identity of the dead separately (see Cdiap X ) 

The identification of a living person niav come before the Criminal Courts 
of Law in respect to accusation of murder, assault, and rape, and in the case 
of escaped jinsoners, or of lunatics who have evaded restraint In the Civil 
Courts the identity of the claimant to an estate or of a man who has been long 
absent from the country, and who, on his return, seeks to lesume liis family 
relations, may become the subject of legal investigation Many of the jioints 
which can be utilised in cml cases— as family resemblance in features, voice, 
mannei of walking, and other similar characteristics- do not come within the 
cognisance of the medical expc'rt his aid is chiefly rec^uired to determine the 
presence or absence of birth-marks, of marks that have been subsequently 
produced, of deformities, congenital or acquired, of artificial change in the colour 
of the hair, and other similar matters He may also be called on to give an 
ojnnion as to the possibility of scars or marks on the skin disappearing in the 
course of time, oi by artificial means, without leaving traces, and also as to the 
alterations in general appearance that may be produced by time, exposure to 
climatic influence, hardships, and the like In criminal cases the expert’s atten- 
tion IS usually directed to recent wounds, scratches, footprints, and other indi- 
cations of a struggle, in addition to marks oi signs of a longer standing, and 
also to the presence of hairs, or to wstams of blood or other colouring-matter, 
on the person or clothing When required to examine the person of an individual 
who IS accused of the commission of an act of criminal violence the practitioner 
must obtain the consent of the accused and must also explain to him that 
any indications which may be discovered, of an incriminating nature, will be 
used as evidence against him at the trial If the accused will not consent, 
the examination must not be made The principle involved is the same as that 
which governs the verbal interrogation of an accused person - The Law requires 
that, previous to intei rogation, the accused shall be informed that anything 
he may vsay in reply may be deposed to in couit, and may be used as evidence 
against him No one is obliged to furnish evidence against himself, neither 
by word of mouth nor by submitting against his will to an examination of the 
person 

Cicatrices. The scars left by the healing of wounds differ in size, shape, 
and character, in accordance with the nature of the injury which gave rise 
to them If there has been no loss of tissue, as m the case of a linear incision, 
and the wound was small and it healed by primary union, the resulting cicatrix 
may after a time be almost, if not quite, invisible If the entire thickness of 
the skin has been cut through, it is doubtful whether the scar ever absolutely 
disappears , the scars left by venesection and by cupping are, as a rule, per- 
manent and quite evident to the eye 
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Jf d portion of skin throughout its eiitiie thickness is destroyed it is never 
renewed, the cicatricial tissue which replaces it is permanent, and is wantmg 
in all the cliaiacteristics of true skin It is furnished neither with sebaceous 
nor sweat glands, nor with hair follicles, and it is ‘sparingly supplied with blood- 
vessels In the (‘ally stage a cicatnx is of a red colour, changing to brown, 
subsequently the brown fades, and in course of time the cicatrix becomes white 
and more or less glistening, which is the chaiacteristic and jiermanent a[)peai- 
ance of old cicatiices Theie is no time-limit within which thesi' changes take 
place, a cicatrix may remain coloured for years all that can be said is that 
a red cicatrix is probably not an old one, and that a white cicatrix is not rec(‘nt, 
the intermediate stage is of uncertain duration The visibility of an old lineai 
cicatrix IS to sonu' extent dependent on the colour of the suiiounding skin, 
if the skin is white the cicatrix will be little, if at all, different in tint from its 
surroundings, and may, therefore, escape cuisory obs(‘rvation Advantage 
may be tak< n of its relatively feeble blood-supply to demonstrate the existence 
of the scar, on stimulating the vascular activity of the pait b^ friction, or by 
slapping it with the hand or with a wet cloth, the noimal skin becomes reddened, 
and the scai, regaining its blanched appearance now stands out in marked 
contrast When seaiching for a small liinxii cicatrix allow the light to fall 
obliquely on tlu' pait, and examine with a lens The attempt to obliterate a 
cicatnx will obviously be unsuccessful As the skin of the pait is absent, and 
IS replaced by anothei tissue, the removal of that tissue w'lll not lestore th(‘ skin 
A puckered cicatnx may sometimes b( dissect('d out and the edg(‘s of the wound 
brought togethei, thus forming a lineai cicatnx, which materially reduces the 
amount of disfiguration , the size and shape of the (icatnx will be altered but 
it will not be obliteiated It is to be noted that cicatmes mad(‘ in infancy 
increase in size with the growth of the body, if produc < d lat('i, they sometinn^s 
seem to diminish in distinctness with th(‘ lapse of yixirs 

Birth-marks. Tin* nmioval of birth-marks such as moles and nsDvi is usually 
possible, but not without leaving some trac(‘ behind exce])t in tlu cas( of veiy 
small and superhcial naevi If the ( ntire thickness of the skin is not im})lKatcd, 
skilful tnatnu'iit m.iv cause a small naevus to disappeai without leaving a maik 
It IS rare, howevei that (aieful examination with oblujue light and a lens fails 
to yield some trace, although in a gerieial way all induction of the na3vus may 
be said to hav(‘ disa])peaied If in the process of lemoval whether by (*1('C- 
trolysis or by the injc'ctioii of some fluid, one or more of the iiapillae under the 
rete is injured a coiresjionding depM'ssum will be piodiiced on the suifact', 
which, though small enough to escape the unaich^d eye, will probably bo visible 
if examined, as clesciibed, with a lens Largei oi (lee])ei-seat('d nsevi, or moles, 
may be removed by excision, but for tlu* r(‘asons alreadv givi'ii, a siai will 
remain, although different in shajie from the original maik 

Tattoo-marks. It is a favourite habit of sailors and soldiers, and otluus, 
to have varioirs devices tattooed on the skin of the chest aims, or other jiaits 
of the body The procedure consists in piicking out the device, or a jiortum 
of it, with needles, and then nibbing in some colouring agent, the o{)erdtioii 
being repeated until the d(‘sign is complete A good deal of swelling and iii- 
lammatioii is jnodiued, and on its subsidence the design is found to be moie 
or loss permanently depicted 

The durability of tattoo-marks depends on two factois the character of 
die colouimg-matter and the depths to which it is carru'd 

The colouring agents used are carbon in various conditions as gunpowdei, 
.oot, Indian ink or lamp black- and vermilion, indigo-blue, writing ink, and 
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other siihstdnee.s ('arhoii is permanent as a colouring agent, it is insoluble 
in all Huids, ,incl its colour does not fade , the othei substances named are less 
likel}^ to be ])erinanent, although they may be so 1 have seen a tattoo-mark 
which was j>ioduced foity yeais ago with ordinary wilting ink, and which is 
.still visible The tattooing in which cat bon is used is not black, but i.s blue- 
black 

The position in whidi the colouring-matter is located is eipially important 
as legards jicimammc s If it is superficial, there is the possibility of its removal 
in time by weai and teai oi by artihcial means The ic^porlc'd cases in which 
tattoo-niaiks have been eiased without leaving any trace were most probably 
of this cla.ss as shown b\ the mode m which the obliteration was effected The 
ajijilication of acetic acid, dilute hjdrochloric acid, canthaiides, and the like, 
would letnoye the epiderm and dissolye out the colouring-matter, or, if it was 
insoluble, would cause it to be washed out with the exudation from the cutis 
Anothei mode* of obliteration of superhcial tattoo-marks is to pick out the 
colourcsl ])aiticles with a needle in the case of supeificial tattooing, it might 
bc' possible* to oblitc*rate the mark in some .such wa) without haying any or 
but ycry little trace of its formei existence If on the other hand, a permanent 
colouring-matter is earned down to, or into, the papillae, it will remain undis- 
tuibed for an indefinite period, and cannot be removed without leaving 
indelible* scais an} attempt to obliterate such a mark b} means of acetic acid 
01 by blisteiing fluid would be futile, and removal with a needle (if jiracticable) 
would injure the papillae, and so lead to clepre.ssions on the surface of the skin, 
which would betra} what had been done Of couise, a tattoo-maik, of however 
])(‘rmanent a natuie ma> be removed by excision, oi by the application of 
caustic substances, oi of a ic’d-hot iron, but a depiessed cuatrix of a size larger 
than the tattoo will result, in the Tichborne case (1873) some such attempt 
at obliterating a tattoo-maik aboye the left wrist had been made It may be 
acceptc'd that wh(*n tattoo-marks disappear in the lapse of time, or when they 
can be artificially remoyed without leaying a trace, (*ithei the tattooer, or the 
colouring agent or both, aic* m fault 

The colour of the hair may be* changed to a darker oi to a lighter shade 
Hair elves are usually composc'd of a solution of a salt of silvei, lead, or bismuth , 
wdien a sjicedy result is desired, sulphuretted hydrogen is subsequently used 
to jiroduce a black sulphide The metals ma} be tc'sted for by cligesting the 
hair in nitric acid with the aid of heat, driying off the acid, and then adding 
the appiopnate reagent to a solution of the nitrate in watei Hair may be 
bleached by means of chloime, but those who habituallv assume light-coloured 
hair usuallv resort to an aqueous solution of peroxide of hv’^drogen Any mode 
of bleaching the hair causes it to bc*come lustrcdess and brittle The indica- 
tions by which an opinion may be formed with regard to the naturalness or 
otherwise of the colour of the haii are that artificially coloured hair has an 
unnatural hue whcthci dark or light, and the colour is not uniform, as may be 
seen by tuining the haii oyer , on careful scrutiny of the hair towards its roots, 
there will g(*nerally be found a difference in tint, especially if the dye has not 
been ap])lied for a few^ days A comparison between the colour of the hair on 
the head .ind that on the rest of the body may help in deciding , but too much 
confidence must not be placed on this, as there is often, naturally, a considerable 
difference If no decision can be arrived at for the moment, a day or two passed 
without the opportunity of applying a dye will place it out of the power of a 
suspected person to keep up the imposition Sudden complete blanching of 
the hair from grief or dread is leported to have occurred, but the evidence is 
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scarcely conclusive , the hair that grows subsequently, however, may be devoid 
of pigment Metchnikoff,^ who attributes the turning of the hair grey or white 
to the action of phagocytes which swallow up the granular pigment and transfer 
it elsewhere, believes that increased activity of the hair phagocytes may cause 
the hair to go grey in a single night 

When one or more hairs aie found on the person of the accused which re- 
semble the hair of the victim, or vice vend hair on the victim resembling that 
of the accused a careful comparative examination has to be made The points 
to observe are the tint, diameter, length, and any peculiarities such as arc caused 
by the use of pomade or dye Hair from the head of a woman is slightly thinner 
than that from the head of a man The liairs from different parts of the body 
vary in thickness , those from the axilla and from the pubes of both sexes are 
respectively stouter than from other parts of the body, except from the beard 
Hairs that have nevei been cut, as those of the eyelids and eyebrows, taper 
to a point , hairs that have been cut are either stumpy at the ends or are split 
into several branches The student is strongly recommended to examine micro- 
8Coj)ically hairs from the commoner domestic animals the cat, the dog, the 
horse, the cow, and the sheep, so as to become familial with their appearance 
The same advice applies to fibres from various fabrics cotton, wool, silk, 
linen, etc 

Footprints sometimes afford evidence of identity Th(‘ impression may be 
that produced by the naked foot, or by the boot or shoe In the case of the 
bare foot, the evidence afforded is raiely tonclusive unless there is some distinct 
peculiarity or deformity Nevertheless, if the impression is sufficiently well 
marked, a cast should be taken, or in the case of a foot-stain on a hard surface 
- as when an individual treads with the naked foot into a jiool of blood, and 
then produces a print on the neighbouring unstained part of the floor —a tracing 
should be obtained by laying a pieci of tracing-paper ovei the dried stain, and 
carefully going over the outline of it with pen and ink , if possible, the board 
or flag with the punt entire should be removed, as affording still more direct 
evidence More reliable is the evidence obtained from the impression produced 
by the tread of a foot wearing a boot or shoe Even in this case it is only when 
the identical boot or shoe is forthcoming that convincing proof is afforded 
Conclusions drawn from comparison between the impression and a boot belonging 
to the accused other than the one that produced the impression are open to 
serious objection If the impression is sufficiently distinct as to yield a cast, 
one of two methods may be adopted The impression may be carefully smeared 
with a flexible feather dipped in oil, and then filled in with plaster of Pans 
mixed with water to the consistency of cream , ample time must be allowed 
for the plaster to set befoie attempting to remove the cast The other method 
IS to hold a large piece of red-hot iron (a cook’s salamander is convenient) over 
the impression, without touching it, until it is well warmed, and then gently to 
sprinkle the impression with paraffin wax chopped up into a coarse powder , 
the hot iron should be re-applied after each addition of paraffin, so as to render 
it fluid, until a sufficiently thick cast is obtained When the paraffin is set, 
which takes place almost immediately, the cast is carefully removed and any 
adhering soil gently detached with a soft brush 

Indentlllcation by Finger-pnnts, — A method of identifying persons by means 
of the impressions made by their fingers is now widely used m civilised countries 
The foundations of the present system were laid by Sir William Herschel, who 
in 1858 required Indian natives to dab their inky fingers on documents in place 
^ Proc Royal Hoc , 1901 
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of signatures In 1890, Sir Francis Calton, in a paper read before the Royal 
Society, established the fact that the patterns of the impressions are constant 
throughout life in the same individual Still later, Sir Edward Henry devised 
a system of recording the impressions and furnishing a formula for each peison 
which enables any recoid to be traced without difficulty The impressions found 
on the palmar surface of the hand consist of a series of minute ridges and de- 
pressions, the ridges being formed by the papill® of the coriiim which he beneath 
them The impression is taken by applying the fingei, previously washed, to 
an ink-])late which has been equally covered all over with a thin layer of printers’ 
ink The finger is rolled on the surface from the radial side of th(‘ nail to the 
ulnar side of the nail Tt is then applied to the paper on which the impression 
18 to be recorded, the finger being again rolled in the same way, so as to get a 
complete impression of the palmar surface of the terminal phalanx and of the 
transverse creases almost to the end of the digit At Scotland Yard impressions 
of the five fingers of each hand are taken 

It is now established beyond all doubt that, though they increase in size, 
the relative position of the ridges to each other do not alter from birth to death 
Further, the pattern in each individual is different, and it has been calculated 
that the chances are thousands of millions against any two peisons exhibiting 
the same pattern When the method was first used foi criminal purposes, 
difficulty arose owing to the absence of a satisfactory system of classifying 
the impressions which would enable any given finger-print to be readily traced 
m a large collection of other prints Sir Edward Henry, however, succeeded 
in classifying the figures made by the iidges into four types -namely, arches, 
loops, whorls, and comjiosites, and on this basis he was able to devise a formula 
for each individual which enables the pres(‘nce or absence of his record in the 
collection to be determined with the greatest of ease This system has now 
very largely displaced the older method of anthropometry of Bortillon, which 
was based upon various measurements of the human figure 

Dr Garson, who was adviser on identification to the Home Office, has de- 
scribed an ingenious method of identif}'ing invisible finger-prints such as may 
be left on a weapon or pane of glass by a c riminal A very finely divided powder, 
such as powdered graphite, is lightly scattered over the surface to be examined, 
and the latter is then gently shaken to remove superfluous powder Often, 
the finger will have left an impression sufficiently greasy to hold fine particles 
of the powder, and thus a print may be obtaiiud from which identification 
may be possible On a dark surface, such as that of a mahogany table, a fine 
white powder e q , calomel may be used On more than one occasion criminals 
have been identified by means of such impressions left upon articles they have 
handled It is important for the medical jurist to bear this fact in mind, and 
when dealing with a death from violence to avoid handling more than is abso- 
lutely necessary weapons and other objects which might bear impressions, 
possibly enabling a criminal to be identified 

The finger-print system of identification has become a terror to malefactors, 
and “high-class” criminals have now taken to wearing gloves while engaged 
in their activities Efforts are also made to remove the tell-tale ridges from the 
fingers, but, short of actual destruction of the skin with production of scarring, 
this cannot be done By rubbing the fingers on a rough surface, such as that 
of a brick, the ridges can be temporarily effaced If this has been done, however, 
it is only necessary to remand the suspected person for a few days, when the 
ridges will grow again 
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CHvVPTER IX 

BLOOD AND OTHER STAINS. 

In mcdico-legal invtstif^ations it is frequently of the greatest inipoitance to 
determine whether stains on the clothing of the accused, or on a knife or other 
weapon found m his possession, are oi are not due to blood The question 
may have to be solved under difhculties, such as result fioni the stain being very 
small, very old, or on foul linen The opinion of the expeit only becomes neces- 
sary when the stain is of ambiguous a}>pearance, oi of microscopic dimensions , 
the ajipearance of a fabric which has been drenched with blood is usually suffi- 
ciently characteiistic as to need little critical examination For this reason 
the medical jurist has to select, from the methods used in the physiological 
laboratory, those which yield the most reliable results with m(*re‘ traces of 
blood , the intention is not to denionstiate all the properties of blood, but 
simply to identify it 

Blood-stains may be exaniim d by three methods Microscopical, Spectro- 
scopical, and Chemical. 


MICROSCOPICAL IXAMINATION OF BLOOD-STAINS. 

If a blood-stain is recent it will present a bright red or reddish-brown colour, 
and the fabric on which it exists will be stifleiuxl The stain should first be 
carefully examined with a short-focus lens, or with the low jiower of the micro- 
scope The fabric will be found to have red filaments, and minute clots inter- 
spersed m the meshes of its fibres, which piesent all the outwaicl appearances 
of coagulated blood In old blood-stains no coloured substance is seen lying 
on the fabric as in recent stains the appearance under the lens is simply that 
of a fabric that has been stained by some dye If a small piece of recently 
stained fabiit is cut out and placed m a watch-glass with a few drops of glycerine 
and water (1 to 10), the colouring-matter will rapidly tinge the solution, and 
in a short time a few drops squeezed out of the cloth on to a microscope slide 
may be covered with a thin glass, and examined under a power of 300 to 400 
diameters Red corpuscles will be seen in various conditions in accordance 
with the age of the stain If quite recent, many of them will present a fairly 
normal appearance , others will be contracted and out of shape, irregular in 
outline, or milled at the edges like coins With increasing age of the stain 
the blood-corpuscles shrivel up and become more difficult of recognition, until 
at last they arc completely disintegrated 

Whether the result of the microscopical examination is in favour of the stain 
being due to blood or not, further investigation is to be made It is convenient 
in the first place to have recourse to what is known as the Guaiacum Test. 

If the suspected stain is on a fabric, a fragment should be cut off and placed 
on a colour-slab or other white non-absorbent surface To it add one or two 
drops of a freshly-prepared solution of guaiacum in alcohol and promote ad- 
mixture by manipulation with the point of a glass rod , then drop on a little 
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o7onic othci, or aijueous ethoi, oi aqueous solution of peroxide of hydrogen 
If tlio stain consists of blood, a blue colour is produced , if not, no colour-change 
takes place When the stain is on dark-coloured cloth- e q , from a black coat 
the blue coloui may be seen on the white surface aioiind the fabric, or a 
])iece of white filtering-paper may be superimposed and pressure applied, in 
\vhich case the paper will be tinted blue This test is the most trustworthy 
when it >ields a negative reaction, with the limitation, howevci, that voij old 
blood-stains may not respond to it, although hamiatm readilv does so , in its 
positive phase the production of a blue colour the indication is only to be 
accepted jirovisionally , the substance tested may be blood, but corioboration 
IS leqiiired before a decision is given Other substances, such as gluten, law 
jiotato, milk, bile, and various oxiding agents, possess the property of striking 
a blue colour with guaiacum and peroxide of hydrogen, therefore on no account 
must a positive opinion be c'xjiressed from the indications obtained by this 
test , even a nc'gativc result must not be considered final, as it is an axiom 
in forensic medicine that every dcdail demands c vc'ry possible corroboration 
The* guaiacum test, therefore, is only a prelimmaiy test which is easy of apjili- 
c at ion, and requires but a fragment of matenal its use is to pave the way 
for further inquiiy 

The Benzidine Test.- Following Schlesmgei and Holst, who found benzidine 
a most delicate means of demonstrating minute traces of blood in feocal matter, 
M‘Queene\ has employed tlic* reaction for identifying blood stains on clothing, 
etc To half a cc of a satuiated solution of benzidine iii glacial acetic acid, 
2 c c of hydrogen pc*ro\ide are added This mixture produces a fine blue colour 
with minute traces of blood, M Queeney obtaining the leaction m a dilution 
of I in r)(X),(X)(I The* test is open to the di aw back that the reagent gives a blue 
coloui with substances othei than blood It should, therefore, only be regarded 
as a useful ])reliminar^ to the sjicctroscopc test 

d'he lu'xt step is to cut out a portion of the stained fabric close round its 
margin, and to i^ki^ce it in a watch-glass with a few drops of distilled water 
The* colouring-mattei from a fresh stain will be readily dissolved out , if the 
stain IS old the colouring-matter will have been converted into hajrnatin and 
will be much less soluble The appearance of the stain, if it is on linen or other 
light-colouiod fabric, will afford an indication of its age Fresh stains are of a 
more oi less bright red , with the lapse of time the colour becomes browner, 
but retains a trace of red in its composition for years The rapidity with which 
the colour of a blood-stain undergoes this change depends on the freedom with 
wdiich it IS exposed to the air, and upon the presence or absence of chemical 
substances m the air, such as the oxides of sulphur, hydrochloric acid, ozone, 
and the like for this reason blood-stains change more rapidly when exposed 
to the an in large manufacturing towns than in agricultural districts , hence 
it IS futile to attempt to infer the age of a blood-stain from its appearance, 
which is altered by external conditions of unknown activity If the stain 
appears old, the watch-glass with the portion of fabric covered with water 
should be protected by an inverted wateh-glass, so as to retard evaporation, 
and left for half an hour or more it may be preferable to use a test-tube instead 
of the watch-glass Some amount of manipulation with a glass rod may be 
resorted to in order to facilitate solution of the colouring- matter but it is well 
to avoid mechanical interference as much as possible, lest the resulting solution 
IS rendered turbid Filtration will remedy this, but if the quantity of coloured 
fluid IS small, the loss from absorption by the filter-paper is of importance 
Decantation, after allowing the matter in suspension to subside, is open to the 
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same objection^ — loss of fluid , moreover, the suspended matter is often reluctant 
to subside Should the stain lesist the solvent action of water a saturated solu- 
tion of borax in cold water may be used, and if very insoluble a few drops of 
arnmoma-water may be added, in which case the solution obtained will be one 
of heematin Alkalies convert harmoglobin into heematin, but if the blood 
colouring-matter is insoluble in water it has alread) undergone this change 

SPECTROSCOPICAL EXAMINATION OF BLOOD-STAINS. 

The fluid thus obtained (after hltration, if necessary) is ])laced in a small 
test-tube, or, iirefeiably, in a glass cell with parallel w^alls, and examined with 
the spectroscope. A small direct-vision spectroscope is convenient, but more 
exact results arc obtained with a single prism table- spectroscope 

Should the amount of fluid for examination be very small, the adaptation 
of the spectioscope to the micioscope, known as the microspectroscope, must 
be employed In this case it is best to use one of Rorby’s cells, which consist 
of short lengths of barometei tubing about half oi three-fpiarters of an inch- - 
giound to paiallel surfaces at the ends, one of which is cemented on to an ordinary 
mi( rose ope slide A couple of drops of the fluid to be examined will hll the cell, 
and thus expose a layer of half or three-quarters of an inch in thickness between 
the source of light and the prisms It is well comph'tely to fill the cell with 
the fluid to be examined, and to slide a thin cover-glass on to the iippci end 
of it, avoiding aii-bubbles The cell is then placed on the stage of the micro- 
scope, the eye-piece of the instrument being re])laced by a direit-vision spectro- 
scope with focussing arrangement The spei troscopn eye-piece is furnished 
with a reflecting prism at one side, so that a solution containing blood colouring- 
mattei in a known condition can be made to thiow its spcitium alongside that 
of the blood undei examination for the ])ui})ose of compaiison When using 
the niic rospectroscope, the minor of the microscope is so adjusted as to project 
the rays of light through a tubular cell into the instiument, as m ordinary 
niicroscofuc work a bright source of aitificial light is preferable to daylight, 
as the piesence of Frauenhofer’s lines may be embairas&ing The position 
of the D line can readily be asceitained by bunging into the flame a jilatmuni 
w’lre which has been previously dipped in a solution of a sodium salt 

The spectra of hdomoglobm and its derivatives are so characteiistic that, 
when obtained, their e\idence may be considered conclusive of the presence 
of blood For this asseition to hold good, it is essential that the alterations 
about to be desenbed in the position of the absorption bands should be pro- 
duced , a final opinion must not be given fiom an examination of blood colouring- 
matter in one condition only There are other substances which yield spectra 
closely resembling the spectrum of oxyhsemoglobin, but no substance other 
than blood will give in addition the bands of reduced haomoglobin and of reduced 
haematin If all these spectroscopic reactions are produced fiom a single specimen 
of colourmg-mattei, that colouring matter is derived from blood without the 
possibility of doubt 

The spectrum of oxyhscmoglobin (see fiontispiece) is characterised by the 
presence of two absorption bands betw'een the D and E lines of the solar spectrum 
The first band commences at the D line and extends towards E , the second 
band commences after a slight gap and terminates at the E hne Some absorption 
also takes place at both ends of the spectrum, especially at the violet end It 
is to be remembered that the appearance of the spectrum, as to breadth of bands 
and general amount of absorption, vanes with the concentration of the solution 
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under excinuncition A ^ood plan is to begin with a strong solution, and gradu- 
ally to dilute it until th(‘ liest lesults aie obtained The spectrum described 
18 the one met with in recent blood-stains As before stated, the ‘‘ age ” of a 
blood-stain is not entirely detei mined by the tune that has elapsed since the 
blood es(a])ed fiom the body, it may be jirematurely aged by the jiresence 
of acid vapours in tin* air, or in a pure atmosphere it may retain its fieshness 
for a considerable time It is impoitant to beai this in mind 

Veiy frequently the blood tolouiing- matter will have jiassed from the (‘on- 
dition of oxyhcemoglobin into that of metbsemoglobm before the stain tomes to 
be examined The exact (onstitution of methsemoglobin has not yet been 
determined jieihaps the prevailing view is that it consists of haemoglobin 
in combination with the same amount of oxygen as that of ox}^ haemoglobin, 
but that the combination is closer, a cuiient of neutral gas- as h^diogen 
or nitrogen will not dissociate the oxygen of methamioglobin as it does that 
of oxyhaemoglobin When the stain has passed into the condition of methaemo- 
globin it will have acquired a brownish hue, and will jirobably >ield an acid 
reaction The solution obtained from a stain in this state is less red and mon* 
brown than one obtaiiusl from a fresh stain , tln^re is howevei, no great dimi- 
nution in solubility 

The spectrum of metbsemoglobin for all piactn al pui])oses ma> be said to 
resemble that of oxyhaemoglobin with the addition of a thin band in the led, 
nearer the C line than the D , theie is also more absorption of the violet end 
of the spectiuni than is the case with oxyhaemoglobin The methaemoglobin 
spcctium then lonsists of three bands two in the same position as those of 
oxyhaemoglobin but jialei, and one thin band in the red 

If to a solution of (*ithei oxyhaemoglobin, oi of methaemoglobin, a reducing 
agent, such as Stokes’ reagent (an aqueous solution of feirous sulphate with 
a little tartaru acid, made alkaline with ammonia), oi what is jirefeiable am- 
monium sulphide IS added, the spectrum of reduced haemoglobin is obtained 
This sjiectrum consists of a broad, ill-defined band, occiijiying very nearly the 
same position as the two bands of oxyhaemoglobin that is to say, covering 
almost all the spi ctium between the D and E lines The absoiption of the violet 
end of the spectium is about the same as with oxyhamioglobin , the led end 
is rathei more absorbed 

After identifying lisBinoglobin in its two states in combination with oxygen 
and deprived of iL some of it is to be conveitod into liaeinatm Haemoglobin 
IS decomposed by acids and alkalies into two substances baBmatin -acid or 
alkaline which letains the iron of haemoglobin and globm. Acid hSBmatin 
has a spectrum not unlike that of mcthaimoglobin , it is not so casih seen as 
some of the other spectia of blood, and foi its recognition lecjuires a good instru- 
ment and a solution of a definite density Alkaline hsematin also has a spectrum 
of its own more difficult to obtain than that of acid heematin It is not neces- 
sary for the identification of blood colouring-matter that the two last-mentioned 
spectra should be examined It is sufficient if, in addition to the spectra of 
hsemoglobin or methsBinoglobin and of reduced heemoglobin, the spectium of 
reduced haematin, or haBmochromogen, is obtained and identified 

To a little of the original solution of hagmoglobin oi metheemoglobm add 
a few drops of a 20 per cent solution of sodium hydroxide , a cliange in colour 
IS seen and the original spectrum disappears To the solution of alkaline hsematin 
thus obtained add a few drops of ammomum sulphide, when a further change 
of colour is at once apparent, the solution becoming somewhat claret-coloured 
On examining with the spectroscope the spectrum of reduced alkaline haematin, 
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or hsemochromogen, the most pronounced of all the blood-spectra, is seen It 
consists of two bands slightly nearer the \iolet end of the spectrum than the 
bands of oxyheemoglobin The first band is dark and is exceedingly well dehned 
at the edges , it is situated about midway between the D and the E lines The 
second and broader band, not quite so well defined, commences before the 
E line extends as far as the h line , the violet end of the spectrum is more 
absorbed than is the case with oxyhsemoglobin The reducing power of am- 
monium sulphide IS not so active as that of Stokes' fluid, and in consequence, 
when ammonium sulphide is used, the second band of reduced hsematin is not, 
as a iiile fully developed for some time (5 or 10 minutes) after the first, which 
aj)ptais at once Reduction may be hastened by gently warming the solution 
after the addition of ammonium sulphide 

If the colouiing-mattei of the blood-stam has been (onverted into liBematin 
before the fabiic is submitted to examination, the first solution obtained from 
it will yield the spectium of acid haematin The resemblance between the 
bands of methsemoglobm and those of acid haematin has already been pointed 
out The addition of a reducing agent at once distinguishes the one from the 
other- the methaemoglobin spectrum changes to that of reduced hasnioglobin, 
the acid hsBmatin spectium to that of reduced haematin When acid haematin 
has been produced by natural causes (without the addition of acid), the use 
of ammonium sulphidi* as reducing agent obviates the necessity of previous 
addition of alkali 

Both haemoglobin and haematin aftir being reduced can again be oxidised 
b) shaking up the respective solutions with air , to enable this to be done easily, 
the smallest quantity of the reducing agent must be used that will effect its 
purpose 

CHEMICAL EXAMINATION OF BLOOD-STAINS. 

If there is suflicient material at command the most conclusive of the chemical 
tests for blood may be resorted to- the production of hsemin crystals. Cut 
out a piece of stained fabric about the si/e of a jiostage-stamp , much less 
IS sufficient with skilful manipulation Divide this piece into three ecpial-sized 
slips and })lace them one over the other on a microscope slide Add a minute 
crystal of sodium chloride, and sufficient glacial acetic acid to saturate the 
fabric and then a few drops more Roll a glass rod backwards and forwards 
over the fabric for a minute or two, so as thoroughly to incorporate the acid 
with the colouiing- matter A dirty brown fluid can now be pressed out of the 
fabric by a final passage of the rod, the fabric itself being at the same time 
withdrawn with a pair of forcejis Bring the fluid to the middle of the slide 
by stroking it up at each side with the shaft of the rod, and drop on a thin 
cover-glass Hold the slide by one end, and pass the centre of it to and fro 
over the flame of a Bunsen burner , continue until active ebullition, mani- 
fested by bubbles rapidly forming under the cover, takes place Then allow 
the slide to cool gradually, and when cold examine under a power of 300 
diameters 

In the production of haemin crystals there are one or two precautions to be 
observed The amount of sodium chloride must be very small —a crystal the 
size of a small pin's head is sufficient , if more is added, the field, when examined 
With the microscope, is seen to be covered with cubes of sodium chloride crystals 
With fresh blood, the addition of sodium chloride is unnecessary Plenty of 
acid must be used The boiling demands care it must be thoroughly done, 
but if heat is too suddenly applied the glass will probably crack , if excess of 
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caution IS observed- the heat being applied very gradually- the fluid round 
the cirtumferencc of the thin glass will be evaporated, and the dned-up residue 
will seal in the fluid beneath the rover, so that when ebullition takes jilace the 
rover-glass will be projected to a distanre 

HSDinin crystals {Tetchmanns crystals) are conijioscd of hydioehlorate of 
heematin Tlu'y are insoluble in water, alcohol, and dilute acetic and hydro- 
chloric arids , they are soluble in boiling acetic and hydiochloiic acids, and in 
the caustic alkalies They yield the blue leaction with tin* guaiacuni test, and 
when incinerated, and the ash is treated with a drop of hydrochloric ac id and a 
solution of jiotassiuni suiphocyanide, the presence of iron is deinonstiated by 
the red colour produced Under the niicioscope they appear as brown oi claret- 
coloured crystals which have a stc*el 3 ^-blue (watch-spring) lustre by retiected 
light They usually take the form of rhombic plates, wdiich are frecjuently 
super imposc'd so as to form crossc's or stars The si/e of the crystals vanes 
sometimes thev are exc epticrnally large and wcdl-foimed, at otln'is they are 
scarcely recognisable with a power of .‘100 diain»*teis when small they occa- 
sionally resemble the so-called whedstone crystals of uric acid, but aie much 
smaller (V\stals obtained in the manner described, and jiossc'ssmg the above- 
mentioned physical and chemical charact(*iistKs, aftord conclusive pioof of the 
presence of blcrod 

The distinction of human blood from that of 
animals is a cjuestion that has Icmg excuciscxl the 
minds of medical jurists The blood of birds, 
fishes, and reptiles presents sufficiently marked 
differences as to rendc*r diflerentiation b<*tween it 
and human blood possible , the i(‘d coipiiscles are 
larger than those in human blood , they are oval 
in shape, and are nucleated The only mammals 
which have blood-corpuscles charactc'nstically 
different in shape from those of man belong to 
the camel tribe, which also have oval red cor- 
jiuscles, but they are not nucleated The 
difference in size between the red corpuscles of man 
and those of the commoner mammals is so slight that even with fresh blood a 
witness would not be justihed on this ground in deposing positively that a given 
specimen was derivecl from a human being, and not from one of the lower 
animals much less when the corpuscles have been dried, and subsequently 
immersed in an artificially prepared substitute for serum Of the commoner 
animals the sheep presents the most marked difference in size of red corpuscles 
as compared with those of man the proportion is about as 4 7 is to 7 7 The 
following dimensions of the red corpuscles of blood are taken from a table 
complied by White ^ from measurements by Treadwell 





Human, 

7 940 


b 918 

Rabbit, 

6 365 

Ass, 

6 293 


6 101 




Horse, 

5 503 

Cat, 

5 463 

Ox, 

5 436 

Sheep, 

4 745 


Differences in size, which may be of considerable interest from the histological 
standpoint, are not necessarily sufficiently distinctive for medico-legal pur- 
poses In questions where the life of a possibly innocent man is at stake, all 
* The Med Legal Journal, New York, 1895 
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expert evidence must be free from doubt, it may, therefore, be stated that 
with the exceptions mentioned, it is impossible by microscopical examination 
positively to distinguish human blood from that of the lower animals The 
same attitude is to b(‘ taken when the subject of menstrual blood is under dis 
tussion , such blood, although possessing certain characteristics as legaids 
coagulability, and reaction to indicators of alkalinity or acidity, is not capable 
of being diffeientiated absolutely from blood derived from other parts of the 
body 


BIOLOGICAL METHOD OF DISTINGUISHING HUMAN BLOOD FROM 
THAT OF THE LOWER ANIMALS. 

When blood derived fiom a human being is injected live oi si\ times, at 
intervals, into the j)eritoneal cavity of a rabbit, and in a week to ten da\s aftei 
the last injection the animal is killed, the serum yielded by it acts as a pre- 
cipitant to human blood and (with the exception of monkeys) not to that of 
other animals (For methods consult NuttalP Neisser and Sachs ^ and 
Me Weeney ‘^) 

In 1901, the application of the hiemolysin test to medico-h^gal juaclict was 
hrst suggested by Deutsch^ in the same yeai, Wassermann and Schut/c ^ 
proposed the precijiitm test In expencnccsl hands, the biological test is c ajiable 
of affording very valuable information, and, m the opinion of many observ^ers, 
it may be considered to be thoroughly trustworthy, not only with fresh human 
blood, but also with blood that is undergoing decomposition Nuttall obtained 
positive lesults with human blood which had undergone putrefaction for two 
months 

Kolmer® states that the extiact of the blood should be prejiared by cutting 
out a portion of the stained fabric some three inches square This is torn into 
shreds with forceps and sc issors, not fingers, and placed m 40 c c of normal 
salt solution If on wood, glass, or metal, the stain should be carefully scrapc'd 
off As a control experiment, an unstained portion of the clothing should be 
extracted in the same way m order to prove that it does not give the reaction 
The solution should be stood aside for from two to twenty-four hours, and 
should not be shaken The extract should not be stionger than one in a thousand 
should be colourless by transmitted light, and perfectly clear These conditions 
may be obtained by filtering it through a Berkefeld filter For the preparation 
of the immune serum, the whole blood may be injected, but it is preferable 
to use scrum only The scrum must be highly potent, sterile, and absolutely 
clear The tubes containing the extract and the immune serum should not 
be shaken A positive reaction is indicated by a misty cloud at the bottom of 
the tube in from two to five rmnutes, which becomes more definite and forms 
a precipitate in from ten to twenty minutes Any cloudiness developing after 
twenty minutes has no significance The precipitin test is considered by Nuttall, 
who has had a large experience, to be highly specific Doubt should only arise 
between closely allied species — e g , hare and rabbit, or horse and mule Kolmer 
states that “ although the blood of the higher apes and even of the lower orders 
of monkeys may react slightly with human blood, this factor may be determined 
by observing a proper technique of dilution or the possibility of a given stain 

' Blood Immrmily and Blood Rdaitonship, 1904 “* CerUralbl f Bakteriol , 1901 

^Berlin Min W ochenschr ^ Berlin Mm Wochenschr , 

•* LanceU 1910 ® Infection, Immunity, and Specific Therapy, 1917 
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being one of monkey blood being definitely worked out ” The reaction can be 
obtained from blood in an advanced state of putrefaction or from a stain that 
has been dried for a year or more 

MeWeeney * reports two cases in which the test was of assistance In the 
first a man who was accused of murder was found to have a stain of blood on 
his cap The precipitin test gave the reaction characteristic of horse blood 
and not of human blood On subsequent inquiry it was shown that the ma^n 
was in the employment of a horse dealer and frequently assisted m operations 
upon horses, especially in the region of the mouth , so that a drop of horse 
blood might readily have fallen on his cap and dried there The second was 
also a man accused of murder, and blood was found about his clothes and on 
his knife He stated that he had used the latter for killing a goat , but on 
testing, the reaction typical of human blood was obtained While awaiting 
trial the murderer confessed his crime 

Blood-stains on knives, or other steel weapons, are frequently very difficult 
to deal with if the stain is not quite fresh , the colouring-matter has a tendency 
to combine with the oxide of iron, and thus become very insoluble The satu- 
rated borax solution with a few drops of ammonia-water will dissolve out suffi- 
cient hflematin for spectrum analysis , the deposit is scraped off the weapon, 
and digested with a little of the solution, which is tlien decanted or filtered 
from the iron oxide Fresh blood stains on metal are easily dealt with, except 
when the stain is very thin and in small patches, as after a knife that has been 
used for homicidal purposes has been wiped with a cloth Careful pencilling 
of the stained portions with a small camel-hair brush dipped in distilled water 
or borax solution will generally procure enough colouring-matter for recognition 
by the microspectroscope If a clasp-knife is undergoing investigation, special 
attention should be paid to the joint, and if on examination with a lens it appears 
to contain colouring- matter, the pivots must be withdrawn, and the parts of 
the knife separated , in this way ample evidence may not unfrequently be 
obtained 

When blood has been projected from a divided small artery, it may reach 
a neighbouring wall or article of furniture The appearance will probably be 
that of small splashes or spots , sometimes they take the form of “ notes of 
exclamation ” when the jet falls obliquely on the surface Distinction between 
arterial and venous blood found on clothing, or on furniture, cannot well be 
made except when a very small artery has sprinkled its contents to a distance 
in a fine spray Ziemke ^ has made an elaborate investigation into the forms 
assumed by blood spots according to the direction of the blow, height from 
which the blood has dropped, and whether or not the injured person was in 
motion or at rest 

STAINS OTHER THAN BLOOD. 

iRust-stains on knives, but more especially stains produced by their use m 
5uttingS|niit, as oranges or apples — the stain then consisting of citrate or malate 
)f iron respectively— often present a strong resemblance to blood-stains Rust- 
itains are inSwluble m water, and the solutions obtained from the stams pro- 
luced by vege^ble acids on steel yield none of the reactions of blood Fabrics 
nay be stainedVwith vegetable, mineral, or anilin colounng-matters Most 
!niit>stains that res^emble blood are altered by ammonia-water to a greenish 
.mt , other vegetabi^-stains are made crimson by the same reagent , some, 

' InU^ational Medical Congress, London, 1913 
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as logwood, are turned to a bluish-black Dilute acids often alter the colour 
of vegetable-stains 

Mineral-stains are often due to the oxide, or some of the salts of iron Am- 
monium sulphide usually blackens such stains, but as the ammonia of this 
reagent darkens some vegetable-stains, as archil and logwood, it is necessary 
to make a control experiment with ammonia-water alone A drop of dilute 
HCl, followed by a drop of potassium ferrocyamde solution, will yield Prussian 
blue with iron-stams Most of the anilm-stains resembling blood become yellow 
when treated with dilute HNO3, or tinge the excess of acid yellow In addition 
to these tests, the absence of hsemoglobm and its derivatives must bo proved 


CHAPTER X 

IDENTITY OF THE DEAD. 

The identification of the dead is required when the body of an unknown person 
who has died from violence, starvation, or disease, is found in the open air, 
or in an outhouse, or other uninhabited premises , after a fire in an inhabited 
house or hotel where strangers are temporarily residing, or after the occurrence 
of an explosion, or of a railway accident 

The difficulties of the investigation are increased if the body is much muti- 
lated, or is far advanced in putrefaction Perhaps the most difficult cases 
are those in which dismemberment and mutilation have been effected with the 
special object of preventing recognition of characteristics that might lead to 
identification 

There are certain points to which attention must be directed, which con- 
stitute the basis of an investigation having for its object the identification of 
the body of an unknown person The stature, age, sex, general state of nutrition, 
colour of hair, scars, skin-marks of any kind, deformities, indications of past 
injury to the bones, and the presence of false teeth, with absence of the natural 
teeth, all claim attention In the unmutilated fresh body most of these points 
can be cleared up, the age, as a rule, being the most difficult 

When an opinion has to be founded on an investigation of fragments of a 
body, with the flesh and skin remaining, much depends on the nature of the 
parts , an entire hand, for example, would convey more information as to the 
social condition and occupation than a foot If the body has been very much 
mutilated, and but a few fragments are forthcoming, a part of the thorax or 
abdomen would probably reveal the sex of the victim Close attention to details 
IS necessary to secure success m aU mqmnes of this kind When fragments 
of a body are examined, special attention should be paid to the parts where 
separation from the rest of the body has been effected An exact descnption 
should be wntten down at the time, and if possible a photograph taken, or a 
drawing made, so that at a future time, if other fragments are found, it may 
be ascertained whether they belong to the same body or not 

The presence of scars, however, small should be noted It may subsequently 
turn out that the individual whose body is under examination had been bled 
from the arm, or had received a small wound, the scar of which was known 

• 5 
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to have been present up to the time of his disappearance It has been recom- 
mended in cases where there is suspicion of the previous existence of tattoo- 
marks, to take out the neighbounng lymphatic glands, and to examine them 
for traces of the colouring-matter 


THE STATURE. 

Within somewhat wide limits, the stature may be determined from the 
measurement of single limbs, or even of some bones The length of the arm 
multiplied by two, with six inches added for each clavicle, and an inch and a 
half for the width of the sternum, gives the distance between the tips of the 
middle fingers when the arms are stretched out, and approximately the height 
of the body (Taylor) The femur equals about 275 of the body height (Quain) 
Calculations have been made and tables drawn up with the view of establishing 
a relation between the length of some of the long bones and the stature of the 
individual to whom they belonged, but the mean ratio is obtained from measure- 
ments ranging over extremes too widely apart to permit of its general applica- 
tion Estimations of stature from the measurements yielded by one or two 
bones are very unreliable , if they are given at all it must be in a qualified manner, 
as they partake largely of the nature of guess-work When the entire skeleton 
IS available, 1 jf inches are to be added to its length to represent the soft structures 

Critena for the estimation of age have already been given 

If the body is entire, but in an advanced sUgc of putrefaction, there may 
be difficulty in ascertaining even the sex The points to be noted are the hair 
of the head, that of the pubes, and the development of the breasts In women 
the hair of the head is, as a rule, longer and finer than m men , the pubic hair 
does not usually advance so near the umbilicus in woman as m men The breasts 
are fuller m women In female children all but the first indication will be 
absent The clothing will help identification, even if only fragments remain 
attached to the body Metallic articles, as rings and other ornaments, may 
afiord a clue The resistance offered by the uterus to putrefactive changes is 
to be borne in mind 

If the soft parts have disappeared, the hones will afford indications as to 
age and sex. When isolated bones, or fragments of bones only, are forthcoming, 
the first question to be answered is Are they human, or do they belong to one 
of the lower animals ? A bone that is intact does not usually present insuperable 
difficulty , a due acquamtance with human osteology will enable a satisfactory 
conclusion to be arnved at, for or against If a bone is not human, it is by no 
means easy for an ordinary medical man to determine the animal from which 
It IS denved , unless well versed m comparative osteology, it is best for a witness 
to content himself with the statement that the bone m question is not a human 
bone Fragments of the shafts of the long bones may present great difficulties, 
and demand corresponding cautiousness on the part of the witness The frag- 
ment may be so small and anomalous in appearance that the question becomes 
— Is it bone or not * The microscope will determine the question by demon- 
strating the presence or absence of the structural charactenstics of bone 

From time to time collections of bones are discovered under circumstances 
which give rise to suspicion that a murder has been perpetrated. If such a 
collectiou is referred to the expert for a report, the first step is to determine 
whether they are human or not , if they are human, they should be arranged 
in order, so as to build up a skdieton as completely as possible. It sometimes 
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happens that duplicate bones are present, which, of course, indicate the dual 
nature of the remains A full report should be drawn up, and a drawing or 
photograph taken when the arrangement is complete Any abnormality or 
trace of injury should be noted, talang care not to include under this head the 
results of violence produced by the implements used in the process of disinter- 
ment The questions to be answered are What was the age, stature, and 
sex of the individual or individuals to whom the bones belonged, and are there 
any indications of the cause of death? Each question must be considered 
separately 

The aige is to be inferred from the condition of the teeth, and that of the 
epiphyses of the long bones, together with the other indications previously 
tabulated The stature can only be arrived at approximately, especially if the 
skeleton is not complete The question of sex, as regards the skeleton, remains 
to be considered 


SEXUAL CHARACTERISTICS OF THE SKELETON. 

The female skeleton is smaller and of slighter build than that of the male, 
the individual bones weighing less than the corresponding bones of the male 
The following account of the chief distinctions between the bones of the male 
and female skeleton is taken from Macalister’s Human Anatomy • — 

The male skull is larger, heavier, and more ndged than the female, with more promment 
mastoid processes, ocoiptal protuberance, zygomatic and superciliary ndges, and a larger 




-capacity (11 10), especially m the frontal and occipital regions The female skull preserves 
a look of immatnnty, and such characters of immaturity as the preponderance of temporal 
length over frontal, the prommence of the parietal tubera and the oonconutant narrowness 
•of the base The average maximum length from the glabella (the smooth spot betwemi and 
below the superciliary arches) to the most promment pomt of the occiput is 19 6 cm in the 
male, and 18 3 cm m the female The capacity of the skull — ascertidned by filhng ^t through 
Ihe foramen magnum with No 8 shot (the other foramma bemg plugged with cotton-wool) 
and then measurmg the shot m a graduated vessel — averages, in Ihe European male, 1,570 c.o., 
the European fenu^ 1,378 o.o The female lower ]aw has a less prominent chm, «id a 
-weaker, shorter coronoid process than the nude , the angle formed by the ramus and body 
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is greater. The thorax is shorter and wider in the female when not distorted by stays. The 
ribs are more oblique. The twelfth male rib averages 103 mm. in length, that of the female 
83-8 mm. The mesosternum (body) is more than twice the length of the presternum (manu- 
brium) in the male, but less in the female. The lumbar curve in the female vertebral column 
is of greater length, and the lum bo -sacral angle is greater than in the male. The normal 
adult male sacrum is about 105 mm. high and about 117 broad, the female about 101 high 



9. — ^Male pelvis (from ^^alister's Anatomy). 


and 118 broad ; these relations are expressed by the sacral index — — - • Sacra, 

such as those of Europeans, in which this index exceeds 100, are called platyhieriCf those 
under 100 are dolichohieric, as is the case in most of the black races. The sacral index of 
British males is about 112-4, of females 116. As a rule, females are platyhieric. 

Ward 1 gives the following characteristics of the curve of the male and female sacrum 
respectively : — The curvature of the female sacrum occurs chiefly at the lower half of the 
bone ; the upper half is nearly straight. The male sacrum is on an average more curved 
than that of the female, and its curvature is more equally distributed over its whole length. 
The male sacrum, in many instances, approximates in form to that of the female, but the 
female sacrum rarely presents the characters proper to the male. Thus it is much more 
common to find a straight sacrum in a male subject than one which is very much curved 
in a female. 

The pelvis, as a whole, is the most characteristic part of the skeleton in the two sexes 
respectively. The male pelvis is deeper, rougher, with deeper iliac fossae and symphysis, 
a smaller pubic angle, a vertically ovate obturator foramen, and inflexcd tubera ischii. 


The female pelvis is shallower, wider, smoother, with shallower symphysis, and wider pubic 
arch, everted ischia, and a triangular obturator foramen. These sex characters are dis- 
cernible at birth. The sagittal diameter of the brim from sacral promonotory to upper edge 
of symphysis pubis is 100 mm. in the male, 116 in the female. The transverse, 124 in male, 
135 in female. The oblique from the sacro-iliac joint to the ilio-pubal eminence, 110 in the 

male, 126 in the female. The index of the pelvic brim, varies in different 

transv. diam. 

races. The neck of the femur has a lower angle in the adult female than in the male, averaging 
118°, the male being 125°. 

The skeleton may bear traces of violence inflicted during life. Injuries to the skull 
caused by firearms are usually too obvious to escape notice. Fractures, esjpecially of the 
base, might be overlooked except a careful examination is made. Injuries to the cervical 
vertebrae, from excessive violence due to death by strangulation or by hanging, are to be 
looked for, also fractures of the ribs. If such injuries have been produced immediately 
before death there will bo no evidence of attempt at repair ; the presence of callus shows 
that an interval elapsed between the receipt of the injury and death. Indications of old 
fractures should be sought for. The remains of the African traveller, Livingstone, were 
identified by the presence of an old ununited fracture of the humerus, the existence of^hioh 
was known to his friends. 


^ OiitUnea of Human Osteology. 
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CHAPTER XI 

SUBJECTS INVOLVING SEXUAL RELATIONS. 

SEXUAL ABNORMALITIES 

The subject of sox is ono that frequently conies undei the notice of the medical 
jurist Questions lelating to it may arise in regard to newly-born children, 
as when a woman gives birth to an infant whose sex is doubtful, but which, 
if a male, is heir to an estate Latei in life sexual development or capacity 
has to be considered in relation to inipotoncv rape, impregnation, and allied 
subjects 

In order that an infant shall be capable of inheiiting an estate the law 
demands that it shall have “ the shape of mankind,” and if the estate is entailed 
on male heirs, the (juestion of sex is added It is impossible to define the limit 
at which deformity is so excessive as to deprive the subject of it of the right 
to be considered a human being The various types of monsters which may 
be born alive are so diverse that although they maj be capable of scientific 
classification each case has to be separately considered The law leaves the 
question open without determining the degree of deviation from the normal 
which would constitute absence of human shape Under these circumstances 
it 18 useless to attempt any abstract differentiation, all that the expert can do 
IS to make a very careful and detailed examination of the infant, and to report 
to the court what lie has found It may be obseived parenthetically that, 
contrary to popular opinion, it is criminal to hasten the death of an abnormally 
foniied foetus or monstei, although it may obviously be incapable of long 
survival 

The question of sex in an infant is sometimes equall) impossible of deter- 
mination Here, however, the morphology of the sexual organs serves as a 
guide to interpretation In a living infant, the external generative organs only 
are available for examination As an aid to the interpretation of abnormal 
appearances a glance at the condition of matters at the period of development 
when the sexes differentiate will be of service The accompanying two figures 
diagrammatically represent the male and female external organs in this stage 

In Fig 11 the genital tubercle (c) forms the clitoris, the gemtal folds {1) 
become the labia minora, and the cutaneous folds of the cloacal lips (L) remain 
separate and form the labia niajora The urogenital sinus remains as the 
vestibule In Fig 12 the gemtal folds have approximated and umted m the 
median line, closing on the uiethra as far as the glans of the penis, P Those 
cutaneous folds of the cloaca, which m the female remain separate as the labia 
majora, coalesce and b/ their union form the scrotum (/S) If the gemtal folds 
do not unite, the urethra remains open at the raphe (R), producing the con- 
dition called hypospadias. 

The conditions which obtain in the fully developed external organs of the 
female arc approximately those which exist before differentiation of the sexes. 
Further growth and development m a new direction is required to form the male 
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organs, and during its progress most of the conditions arise which cause ambiguity 
of sex. It is easy to see that hypospadias may be so extensive as to cause the 
male organs to appear like abnormally formed female organs. If the testicles have 
not descended, and the scrotum is cleft, there exists a condition resembling 
that before differentiation ; in such a case it would not be easy to determine 
the sex from external inspection only. If one or both testicles can be found and 
identified the sex of the infant is thereby determined — it is a male. The detection 
of an ovary is equally determinative of the female sex. If a glandular organ is 
accessible it must be carefully examined by the touch, the harder it is the more 
likely it is to be an ovary. The virgin ovary is largely composed of fibrous 
tissue, hence it is hard— more so than the testicle. In the adult, compression 
of the glandular body, if the subject is a male, produces the peculiar sickly, 
faint feeling which is experienced when the testicles are thus treated. The 
representative of the penis may or may not be perforate ; its prepuce may be 
free, or it may be continuous with the genital folds or labia minora, the two 
last-named conditions being in favour of the female sex. If the opening of a 
cul-de-sac exists below the mouth of the urethra and in front of the bowel, 
it will j)robably represent the Mullerian ducts or vagina, and, therefore, is 
indicative of the female sex ; a similar opening, however, may exist in the 
masculine type of hermaphrodism, being that of the vesicula prostatica — the 
homologue of the uterus. Epispadias consists in 
the existence of an opening on the dorsal aspect 
of the penis which is often accompanied by 
general malformation of the other external 
genitals ; it may be associated with extroversion 
of the bladder. 

After puberty indications may be afforded by 
the occurrence of functional activity of the sexual 
apparatus. If periodic discharges of blood take 
place, they are indicative of the female sex ; 
seminal discharges indicate the male sex. The 
bodily ednformation may be taken into considera- 
tion — the growth of hair, the general contour, the mammary development 
together with the vocal intonation. Moral characteristics are not of much value 
as determinatives, since long custom exercises a powerful influence as regards the 
sexual proclivities and the habits of the individual. 

Developmental malformations of the internal as well as of the external 
organs of generation are also met with. Individuals so deformed are often, 
though improperly, called Hermaphrodites. The union of the sexes in one 
being is an old myth having for its basis the assumed power of self-reproduction. 
In this sense hermaphroditism has no existence ; but so far as the linking to- 
gether in one person of the male and female generative organs, or of parts of 
them, is concerned, a goodly array of examples is to hand. It is customary 
to speak of cases of simple malformation of the external genitals which impart 
a false or ambiguous sexual identity, as cases of spurious ov false hermaphro- 
ditism. Such cases have already been described. True hermaphroditism, in 
which there is an ovary on one side and a testis on the other, or a combined 
ovary and testis, is exceedingly rare. Blair Bell ^ describes a case in detail, 
in winch the genital glands were removed for supposed carcinoma. One was 
an ovary and the othei- an ovo-testis. The patient had a slight moustache, 
masculine distribution of hair on the body, and a clitoris two inches in length. 

^ Trans. Roy. Soc. Med., 1915 . 
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The following are examples of different kinds of hermaphroditism — Schmorl ^ describes 
a case of lateral and transverse hermaphroditism in wluoh the external organs had a general 
resemblance to the male form — there was a well developeil but imperforate jienis The 
scrotum was divided —in the right half there was an organ of the same structure as the 
testicle , the left half was empty The internal organs were of the female type — a vagma, 
which did not open externally, a uterus, with cervix and Falloxnan tubes, and an ovary 
on the loft side Hutchinson,-* junior, dissected the body of a full grown foetus, the subject 
of transverse hermaphroditism The penis was well formed but for a slight hypospadias, 
the raphe of the scrotum was very well marked The bulb and jirostate extremely well 
developed , into the latter opened a vagina, above which were perfectly formed uterus, 
ovanes, and Fallopian tubes Heppner^ exammed the body of a child two months old, 
which presented the appearance of vertical hermaphroditism The external organs wore 
of the male type , there was a hyiiospadic penis with glans and prepuce , an empty scrotum 
with raphe, and a prostate gland, but no vasa differentia nor vesicula semmalis A vagina, 
a uterus with arbor vitse in the cervical canal existed, and on both sides round and broad 
ligaments, well formed Fallopian tubes and ovaries Under each ovary was a testicle, 
and near each testicle was an organ resembling the parovarium Cecchoielli^ describes 
a livmg example of vertical hermaphroditism, the subject being fourteen years of age The 
mammes were well developed There was a hypospadio jienis The scrotum was divided 
and contamed only one testicle , between the folds of the split scrotum, or labia, the neck 
of the uterus could bo felt The female organs appeared complete Menstruation had 
occurred regularly smee the twelfth year of age, and the mdividual had copulated as a woman 
From the opening in the penis semen was ejected, a specimen of which was examined by 
Virchow and found to contain spermatozoa 

Abnormalities of the Male Organs. Jndividuals m ^\hom one testicle only 
IS in the scrotum, are known as monorchlds. This condition, wliether the result 
of imperfect development, or of operative interference, is no bar to procreation 
Non-descent of both testicles does not necessarily deprive the individual of 
procreative power, althougli it is probably obstructive, and it may be a positive 
barrier, the subjects of this abnormality are called cryptorchids. Many post- 
mortem examinations of individuals labouring under this defect have demon- 
strated the absence of spermatozoa in the spermatic fluid, but a number of 
cases in the living have been recorded m which procreative power has existed, 
so that the positive evidence outweighs the negative Even absence of both 
testicles- at least for a time after removal— does not entirely destroy fertility , 
this, however, can only be due to imperfect ablation, or to the existence of a 
reserve of spermatic fluid after the organs which secreted it had been removed 

Absence of the penis, or of the whole of the external genital organs, may 
occur either from defective development, injury, or disease In some cases the 
penis 18 united in its whole length to the scrotum , if the organ itself is fully 
formed, the abnormality is capable of being remedied by surgical operation 

The female external organs may bo wanting, with or without absence of the 
internal organs. Sometimes the vulva presents a normal appearance, but there 
18 no vagina, which may be either congenitally absent, or it may have been 
closed by inflammatory processes, not unfrequcntly from diphtheritic disease 
in childhood Surgical procedure can only be resorted to when structures 
representing the vagina are present The external organs may be complete, 
the ovaries and the uterus — one or both — being wanting The capacity of the 
vagina may be inadequate for the reception of the penis , usually this condition 
18 capable of being remedied by appropriate treatment The condition named 
vaginismus, especially if associated with pronounced hysteria, may as effectively 
bar sexual intercourse as structural atresia of the vagina Large hernias m 
either sex may prevent intercourse 


' Virchow’s Arch , 1888 
2 The Lancet, 1885 


^ Du Bois Reymond’s Arch , 1870 
'* Lo Spertmentale, 1874 
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IMPOTENCE AND STERILITY. 

By impotence is meant incapacity for sexual intercourse, by Sterility in- 
capacity for procreation of children The first term is usually used in reference 
to the male sex, the second to the female sex , they are, however, respectively 
referable to both sexes , a man may be sterile as well as a woman, and a woman 
may be impotent as well as a man A man may be incapable of procreation, 
either in consequence of impotence, or, though competent for intercourse, in 
consequence of absence of the impregnating elements of the semen A woman 
may be sterile from absence of the external generative organs rendering her 
incompetent for sexual intercourse, or, with the presence of these organs, 
from absence of the ovaries or uterus , in the latter case she would be sterile 
without being impotent It will be necessary to discuss the subject with respect 
to the two sexes separately, and, for convenience, to take impotence and sterility 
together In medico-legal practice the subject of impotence and sterility arises 
m relation to cases of divorce, legitimacy, and criminal assaults. 


SEXUAL DEFECTS IN MALES. 

Impotence and sterility in the male may be due to organic defect oi to 
functional disorder, the organs being anatomically perfect Age, malformation, 
and constitutional causes may severally be causal factors 

Age. - The two extremes of life may render the individual incompetent 
for sexual intercourse , no limits can be stated, however, when this occurs 
Extreme Youth.- At the age of puberty, which is usually about the fifteenth 
or sixteenth year, the sexual jiowers normally begin to develop, capacity for 
intercourse preceding piocreative power Considerable variation occurs in 
this respect The eailiest recorded ^ age at which the power of procreation 
existed in the male is thirteen )-ears , a boy at this age impregnated a young 
woman Many cases arc recorded of boys becoming fathers at fourteen years 
of age Puberty does not consist in a change that takes place at a certain fixed 
period of life , it is dependent for its early or late occurrenee upon hereditary 
influence, and upon the conditions which surround the individual, morally and 
physically For this reason, when examining a case of reputed sexual capacity, 
the medical man should not be influenced so much by the age of the individual 
as by his physical and moral development There are boys of fifteen or sixteen 
who are sexually mere children, whilst at a much earlier age other boys have 
the powers and the instincts of adults The presence of hair on the pubes, and 
of a developed penis, with or without the general conditions which indicate 
incipient manhood — as the tone of voice and bodily conformation — are strongly 
indicative of sexual capacity 

Advanced age is no barrier to procreative power It is true that the sexual 
capacity dimmishes v ith age, and, consequently, an old man is less likely than 
a youth to impregnate a woman , this, however, is only stating probability, 
the medical jurist has to depose to possibility Active spermatic filaments 
have been found in the seminal fluid of men of 70 and 80 years of age, and even 
older , numerous instances have occurred in which men who have married at 
this time of life have had children So long as there are active spermatozoa 
present in the seminal fluid, the possibility of impregnation must be admitted 
It may therefore be stated that advanced age is not incompatible with the possible 
retention of procreative power 

1 Bnt Med Joum , 1887 
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Psychic influences occasionally completely inhibit the sexual emotions 
A man from this cause may be utterly unable to have intercourse with one 
woman although quite competent with another, a perveited sentiment causes 
the mental attitude to be one of extreme disgust at the idea of coitus with 
the woman towards whom this sentiment is entertained 

Debility due to disease may produce temporary or permanent loss of the 
sexual functions , most acute diseases of a severe type- as fevers, pneumonia, 
and the like lead to temporary loss Of chronic diseases diabetes is one that 
commonly abolishes sexual energy Diseases of the nervous system have a 
special tendency to derange the sexual functions Tabes at first increases 
capacity and later on abolishes it In chronic myelitis the sexual powei is usually 
impaired at an early period, it diminishes more or less rapidly and is finally 
lost Ross ^ states that in incomplete paraplegia the sexual power may be 
]>reserved for a long time In the many toxic conditions producing peripheral 
neuritis, the virile power is more or less impaired, and m some there is complete 
impotence Mumps sometimes results m metastatic inflammation of one or 
both testicles, which may lead to atrophy and consequent abolition of procreative 
power 

Blows on the head have been followed by temporary or even permanent 
loss of the VII lie power 

The malformations of the male sexual organs, described in the previous 
section, mav or may not produce impotence or sterility in accordance with 
their character and degree The fiist consideration is- docs the condition 
jirevent the secretion of normal spermatic fluid ^ and, secondly, if not, is there 
any absolute mechanical impediment to its being conveyed to the vagina ^ 

Complete absence of both testicles renders a man sterile If they are removed 
whilst the individual is m full sexual activity, it is possible that one or more 
fruitful intercourses might take place afterwards, but the powei of impregnation 
IS eventually lost Massazza,^ experimenting on animals, found that castration 
does not immediately abolish procreative power , active spermatozoa were 
discovered m the spermatic ducts nine days after removal of the testicles The 
removal of the testicles does not necessarily render a man impotent, although 
it deprives him of procieative power History relates that the ladies of imperial 
Rome were in the habit of taking advantage of this fact by indulging in illicit 
pleasure with eunuchs, as the act entailed no risk of impregnation In more 
recent times the male sopranos {cash ah), who as a class are barely extinct, 
have often given rise to scandal When the testicles exist, although not in their 
normal situation, the condition imposes no absolute barrier to fertility Crypt- 
orchids have been known to be fruitful 

Malformations of the penis are the chief cause of mechanical impediment 
to impregnation Epispadias almost invariably makes a man sterile, because 
the condition renders it next to impossible that the seminal fluid can reach 
the vagina Hypospadias is or is not a bariier to impregnation in accordance 
with the degree of malformation and its position, if the penis and scrotum 
are cleft, or even if the penis only is open at the root, the difficulty is insur- 
mountable by natural means , artificial transference of the semen to the vagina 
has resulted in impregnation Since impregnation may result from deposition 
of semen on the vulva, without propulsion of it into the vagina, great reticence 
must be observed m expressing an opinion as to the possibility of impregnation 
under adverse conditions on the part of the male Cases of hypospadias have 
to be considered on their individual ments , the malformation itself is not a 
' Jhseases of the Nervous 1883. ^ Ri forma Medtca^ 1891 
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fixed condition, and therefore it may or may not render a man sterile Binding 
down of the penis to the scrotum is another impediment of varying significance 
The same question obtains as with hypospadiaa— is the deformity of such a 
character as to forbid totally the possibility of the deposition of semen within 
the vulva ^ A curious anomaly may occui with respect to the question of 
impotence and steiility in the male , the rule is that the former includes the latter, 
but that the conveise is not the case If a man, by accident or disease, loses the 
whole of the penis, th(‘ testicles remaining, he is obviously impotent, but from 
what has just been said, ho is not necessarily sterile , cases have occurred m 
which a man thus mutilated has succeeded in effectiiie; impregnation 

SEXUAL DEFECTS IN FEMALES. 

Impotence and stenlity In the female may also be due to organic defect, 
or to functional disorder. 

Age.- In the female sex puberty usually occurs in this countiy at fourteen 
01 fifteen years of age At this age a change takes place in the bodily con- 
formation — the gill becomes more womanly The commencement of men- 
struation IS the index by which the advent of puberty is recognised, showing 
that the individual has arrived at the period of life when the capacity of pro- 
creation exists As the development of the virile power in the male may be 
accelerated or retarded, so in the female may the menses appear early or late 
Cases of abnormally early menstruation are not iinfiequently recorded, but all 
discharges of blood from the genital organs of young children are not to be 
regarded as instances of precocious menstruation In many cases the discharge 
is not periodic, and there are no corresponding signs of abnormally early develop- 
ment of the breasts and external genital organs Exceptionally, however, 
puberty commences at a very early age, and the reality of the condition is 
vouched for bv the occurrence of pregnancy The earliest recorded age at which 
pregnancy occurred in this country is reported by Dodd ^ A girl began to 
menstruate at the age of twelve months, became pregnant when eight years and 
ten months old, and was delivered of a living child which weighed seven pounds 
Allen 2 reports a case in which a girl commenced to menstruate at eleven years 
of age, and at the age of thirteen years and six months gave birth to a fine 
healthy boy weighing nine pounds , the father of the child was only fourteen 
years old In another case reported by Dobson® a girl began to menstruate 
when only eleven years old , she became pregnant at twelve years and nine 
months, and gave birth to a male child at the age of thirteen and a half. 
Lefebvre * records the case of a girl who was born fully developed with hair on 
the pubes , she began to menstruate at four years of age, and became pregnant 
at eight by a man aged thirty-seven, the pregnancy terminating by the expulsion 
of a mole containing a well-charactensed human embryo Curtis® records a 
case, and after inquiry vouches for the facts, in which a girl became pregnant 
(by a boy of fifteen) twenty-four days before she was ten years old , she was 
dehvered at the age of ten years eight months and seven days of a healthy 
child at full term These cases illustrate the necessity for the medical jurist 
to determine the presence or absence of puberty by the degree of sexual develop- 
ment attained by the individual rather than % the age The condition of the 
breasts, the presence or absence of hair on the pubes, and the general contour 

' Lancet^ 1881 ’ BrU, Med Journ , 1884. 

* Brit, Med Joum , 1886 ■* Oaz. Hebdom , 1878 

« Boston Med and 8nrg Journ , 1863 
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of the external sexual organs arc the indications by which an opinion is to be 
formed 

Advanced Age.- Unlike men, women, with few exceptions, are limited in 
the duration of thoir piocreatnc capacity, the menopause being usually an 
indication that the period of fertility is cxt an end The average age at whrch 
menstruation ceases is about forty-six years, it may cease earlier, or it may be 
prolonged to fifty , excejdional cases of still later menstruation are lecorded 
as far as and beyond seventy It is to be observed, however, that as in preter- 
natually early menstruation, all haemorrhages from the vagina in advanced 
life are not to be accepted as evidence of the existence of the monthly function 
Uterine polypi and malignant disease of the uterus are conditions which may 
give rise to haemorrhage occuirmg with more or less ]:)eriodicity A most extia- 
ordinary case of delayed menstruation is recorded by Marx ^ — A woman, 
forty-eight years old, who had been married twenty years, had never men- 
struated , at that age she was treated for oophoritis by periodic local abstractions 
of blood, and subsequently she commenced menstruating at monthly intervals , 
when the account was published she was fifty-two years old, and continued to 
menstruate regularly 

Women rarely have children after about forty-five years of age, but exceptions 
to this rule, and also to the rule that the procreative powers cease at the meno- 
pause, are occasionally met with Davis ^ relates the case of a woman who was 
delivered at fifty-five years of age , the baptismal certificate of the woman was 
seen, and her statement of age was thus corroborated Underhill ^ delivered 
a woman in her forty-ninth year who had not menstruated for two years 
Lavasseur^ records tlie case of a woman, aged fifty, who had ceased to men- 
struate for two years, and who gave birth to a living child at full term Depasse ® 
relates the case of a woman who had ceased menstruating nine years previously, 
and who had a married daughter forty years old , at the age of fifty-nine years 
she was delivered of a healthy child, which she suckled, weaning it on her sixtieth 
birthday 

The form of impotence in men due to psychical causes has its complementary 
condition in women In men the state is negative- one of pure passivity 
in women the impediment is of an active character, and arises from a lughly 
emotional type of hysteria which is associated with vaginismus A woman m 
this condition is incompetent for the sexual act , the slightest approach evokes 
a paroxysm of dread, and of consequent resistance which defies all efiorts 
Anaesthetics have been used to enable intercourse to be efiected, sometimes 
with permanent success In other cases the irritability of the vaginal orifice 
18 so intense that the least contact throws the sphincter vaginee into such powerful 
contraction as to jjrevent the introduction even of the finger In such cases 
the condition may be more local and physical than general and psychical, and 
is consequently amenable to surgical treatment 

As intercourse may be accomplished if the woman is entirely passive, it 
follows that general disease- paralysis and the like — does not produce impotence 
in the female as it does in the male sex Extreme bodily deformity is not neces- 
sarily a barrier to intercourse, as women with limbs ankylosed in positions that 
apparently would forbid all approaches have borne children 

The local abnormalities previously mentioned may or may not prevent 
intercourse Absence of external genitals, excessive narrowing or absence of 

* Przeglad hkarskt, 1889 ^ Amertcan Journ of Ohstet , 1879 

2 Lond Med Oaz , 1847 * Oaz Hi^donuidatre, 1873 

® Qaz, de Oynecol , 1891 
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the vagina, the presence of a very firm hymen with small aperture, or quite 
imperforate, adhesion of the labia, tumours filling the vagina, large incarcerated 
hernias, and other analogous conditions will impede or entirely prevent coitus 
in accordance with their character and degree Absence of uterus and ovaries^ 
the external organs being complete, will not prevent intercourse, though it will 
obviously prevent conception A not unfrequent cause of sterility is the so- 
called chronic utermc catarrh , in this condition the mucous membrane of the 
uterus IS spongy, and secretes an abnormal amount of clear mucus, which may 
be blood-stained Some vaginal discharges by their marked acid reaction render 
impregnation difficult , spermatozoa are rapidly killed in fluids having a very 
acid reaction, and also m those which have a very alkaline reaction 


CHAPTER XII 

RAPE AND UNNATURAL OFFENCES. 

Rape may be defined as carnal knowledge of an individual by one of the opposite 
sex without consent , in practice it is understood to refer to carnal knowledge 
by a male of a female of adult age against her will, or of a girl under a certain 
age with or without her consent As the law at present stands — 

“ Any person who unlawfully and carnally knows any girl under the age of thirteen 
years shall be guilty of felony Any person who attempts to have unlawful oamat 
knowledge of any girl under the age of thirteen years shall be guilty of a mis- 
demeanour Any person who unlawfully and carnally knows or attempts to have 
unlawful carnal knowledge of any girl being of or above the ago of thirteen years 
and under the ago of sixteen years , or unlawfully or carnally knows, or attempts 
to have unlawful carnal knowledge of any female idiot, or imbecile woman or girl, 
under circumstances which do not amount to rape, but which prove that the 
offender know at the time of the commission of the offence that the woman or 
girl was an idiot or imbecile, shall be guilty of a misdemeanour Provided that 
it shall be sufficient defence to any charge under sub-section one of this section ” 
(referrmg to the age of the girl being above thirteen and under sixteen) “ if it shall 
be made to appear to the Oourt or jury before whom the charge shall be brought- 
that the person so charged had reasonable cause to believe that the girl was of 
or above the age of sixteen years Provided also that no prosecution shall bo 
commenced for an offence under sub section one of this section ” (refemng to 
the ages between thirteen and sixteen) “ more than three months after the com- 
mission of the offence " — Criminal Law Amendment Act, 1885 (48 and 49 Viot , 
ch 69) 

It IS to bo noted that the question of age, parenthetically explained, doea 
not refer to idiots nor imbeciles , also that between the ages of thirteen and 
sixteen an accusation of rape must be made within three months after the 
alleged offence was committed Although not stated, it is probably that this 
time-limit is mtended to apply to all ages above thirteen 

A defimtion of the term “ carnal Imowledge ” is necessary for a full com- 
prehension of the above quotation from the Act By carnal knowledge the 
law means any degree of sexual intercourse from mere introduction of the penis 
within the vrdva, with or without emission, to complete penetration with 
emission. If this is done to an adult woman without her consent and against 
her will, or to a child under any circumstances, it constitutes rape Formerly 
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both penetration into the vagina and emission were required, and subsequent!)’' 
(24 and 26 Vk t , ch TOO) penetration only, with oi without emission, was 
deemed sujfficient to constitute the crime It has been decided by the Courts 
that introduction of the penis within the vulva, without causing any injury to 
the hymen, constitutes rape under the conditions above stated The relation 
between age and volition is to be noted - If a girl of or above the age of sixteen 
years consents to the act, rape is not committed If a girl of or about the age 
of thirteen and under the age of sixteen consents or not, tlie act on the part 
of the man is nevertheless criminal, and he is liable to imprisonment for mis- 
demeanour, with or without hard labour, for a term not exceeding two )ears 
If a girl under the age of thirteen years consents or not, the aggressor is guilty 
of felony if he effects his jiurpose, and of a misdemeanour if he attempts only 
In the former case the allotted punishment ranges, at the discietion of the 
Court, from imjirisonment for a term not exceeding two years to penal servitude 
for life , m the latter case the imprisonment must not exceed twm years There- 
fore, below the age of sixteen years, consent 01 even solicitation on the part of 
the girl does not do away with the erimiiiality of the act The same statement 
applies to women who are idiots or imbeciles , consent on then jiart does not 
absolve the accusexb he is guilty of a imsdeme.inour The restrictions of the 
law apply to prostitutes as well as to women of chaste life , if a man has forcible 
intercourse with a piostitute against her will, he is guilty of rape, and is liable 
to be punished accordingly 

If a man, by peisonating the husband, has intercourse with a married woman 
with her free consent, he is guilty of rape (48 and 49 Vict , c 69) Formerly 
this question was left to the judgment of the Court m each case, the conse- 
quence being that some judges pronounced the act to be rape, others held 
that the consent, although oDtained by fraud, did away with the criminality 
of the act To obviate this want of umformity the law definitely decides the 
question as above 

Cases have occurred from time to time that have given rise to the question 
— Can rape be committed on a woman without her knowledge during sleep 
According to the present interpretation of the law, an affirmative answer must 
be given The mere introduction of the penis within the vulva would not neces- 
sarily cause pain enough to awake a sound sleeper , the act, however, would 
constitute rape according to the definition of the crime above given The 
question was originally propounded when penetration was necessary to establish 
rape, and at the present time it usually arises in respect to cases in which intro- 
mission IS alleged to have taken place , when this is the case a qualified answer 
18 required It would be quite possible for a woman accustomed to sexual 
intercourse to be violated with complete intromission dunng sleep Instances 
have occurred in which this has taken place , one such is reported in the Edin- 
hurgh Medical Journal, 1862 Guy^ mentions the case of a married woman 
who slept so heavily that her husband frequently had connection with her 
during sleep The conditions are quite different, however, when the victim is 
alleged to have been a virgin up to the tune the violence was used It may be 
confidently stated that an adult man of average sexual development could 
not fully penetrate a woman who was a virgin, without her knowledge, dunng 
natural sleep Cases in which it is alleged that this has taken place are ipso 
facto to be treated with grave suspicion, if not with absolute incredulity 

In abnormal states of sleep, or stupor, as, for example, post~epil^tic coma, 
it 18 not impossible that a virgin might be ravished without being conscious 
^ForeMxc Medicxnt^ 1888 
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of the violence at the time It is to be expected, however, that on lecovery 
of consciousness she would experience soreness in the private parts, and most 
probably would find that her underclothing was stained with blood In Casper- 
Liman’s Handbuch a case is narrated of a girl who was subject to epileptic seizures 
which always left her unconscious for some hours after A man who was 
acquainted With this fact on one such occasion took advantage of it, and had 
intercourse with her without her cognisance The probability of the occurrence 
of violation under these conditions would greatly depend on reliable evidence 
being obtained that the alleged victim was subject to epilepsy followed by 
stupor 

Hysteria and catalepsy, as causes of unconsciousness, or of a condition of 
subjugation to the will of the person accused, are to be received with much 
caution It IS to be admitted that a girl, or a woman, of a certain neurotic 
type may for a time be deprived of volition by so-called hypnotism, and whilst 
in such a condition might be violated without offering effective resistance, or 
even any resutance whatever All such accounts, however, are very suspicious, 
and are — without convincing evidence to the contiary to be regarded as 
plausible excuses for non-resistance rather than genuine statements In giving 
an opinion respecting such a case, the possibility of the occurrence of hypnotic 
sleep, or of mental and bodily subjugation induced by suggestion, is to be 
admitted hypothetically, but great reserve should be maintained in accepting 
any such condition as accounting for the absence of resistance, or of outer), 
whilst the act was being perpetrated 

Extreme terror may undoubtedly deprive a girl or w^oman, for the moment, 
of the power of offering effective resistance to her violator , volition and physical 
energy may be temporarily paralysed by the outrageously violent demeanour 
of an assailant, so that he may accomplish his purpose without any opposition 
It IS not necessary that the threatened general violence should be directed to 
the intended victim In one case recorded by Maschka,^ the ravisher seized 
the infant of the woman he desired to violate, and threatened to dash its brains 
out unless she submitted , the terror thus induced by the appeal to her maternal 
instincts made the woman submit In this case, although no physical force 
was resorted to, the woman w'^as effectively constrained by moral coercion 
The law makes no distinction between moral and physical coercion, intercourse 
against the victim’s will, effected after passivity produced by a blow on the 
head or by threats, is equally criminal It must be made quite clear, however, 
that the alleged mental and physical paralysis through fright was actually 
expenenced by the woman, and not feigned as an excuse for offering no opposi- 
tion If a woman m the act of illicit intercourse only begins to cry and struggle 
when she becomes conscious of the approach of a third person, and states that 
the reason she did not do so before was because she was paralysed by fear, the 
probability is that she was a consenting party, and that her outcry was prompted 
by the desire to save her character when detection seemed inevitable Amos * 
relates a droll case, in which a man was charged with violating a girl, who gave 
as the excuse for not screaming that she was afraid of wakening her mother 
who slept in the next room 

Narcotics or ansesthetics are commonly used, and probably much more 
frequently alleged to have been used, with the object of rendenng a woman 
unconscious and thus placing her at the mercy of her would-be ravisher The 
substances usually resorted to for this purpose are — alcoholic heoerages, chloro- 
form, and opium, or some of its preparations A woman profoundly intoxicated 
' Handbuch, Bd. 3 * Lond Med. Oat , 1831 
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would be quite incapable of effective resistance, even if she retained sufficient per- 
ception as to be aware of what was taking place In forming an opinion respect- 
ing a case of this kind, the difficulty is to determine whether the woman was as 
much under the influence of an intoxicant as she professes to have been A woman 
who voluntarily drinks an alcoholic beverage until discretion is vanquished 
by desire, and then yields to the embraces of her male companion, on return 
to her ordinary state of mind may regret her fall to such an extent as to attempt 
to visit him with the entire culpability of the act, and so exonerate herself — 
at least m the eyes of the world from all fault In such a case the points for 
consideration aie — The previous character of the woman, her age (a young 
woman would be more likely to adopt this course than one of middle age), the 
kind and amount of intoxicant, together with accidental evidence, such as a 
too clear and detailed account of the transaction being given by the prosecutrix 
to be consistent with a progressively increasing loss of consciousness For the 
reason last named, the time that the man and woman spent together, if ascer- 
tainable, might be suspiciously short for an intoxicant of the kind partaken of 
to produce profound unconsciousness 

With regard to the administration of chloroform vapour for the purpose 
of rendering a woman incapable of resistance, it is to be observed that there 
are probably only two ways in which this could be done The first is when a 
woman voluntarily inhales the vapour (which for this purpose includes all 
aneesthetics capable of being thus administered) for a proper object — as the 
extraction of a tooth — and when under the influence of the anaesthetic is violated 
by the administrator The other way is when the vapour is administered to 
a woman who is asleep A case of the first kind is quoted at length by Wharton 
and Stille ^ A young lady went to a dentist to have a tooth filled , the operation 
being painful, ether was administered, and, according to the deposition of the 
prosecutrix, violation was effected whilst she was under its influence The 
peculiarity of the case consists in the statement made by the prosecutrix that 
though unable to resist she was conscious of what occurred to the minutest 
detail, and moreover could sec the disordered state of her clothes when she 
opened her eyes after the offence had been committee, the dentist having for 
a moment retired to another part of the room The young lady discreetly closed 
her eyes before the dentist returned, and allowed him to readjust her clothing , 
a few minutes after, she was sufficiently conscious as to discuss the advisability 
of having the offending tooth extracted on being informed that it was too far 
decayed to be filled , more ether was given, and the extraction performed 
When the effects of the anaesthetic had passed off, she left the house without 
reproaching the dentist, and did not mention the occurrence until some hours 
after To complete the story, the dentist was sentenced to four and a half (’) 
years’ impnsonment, but was subsequently released on representation being 
made to the authorities that it was quite possible that the whole affair was a 
hallucination On reading the detailed account, it is difficult to determine the 
exact degree of admiration relatively due to the presence of mind displayed 
by the young lady on the one hand, and the nicely adjusted sentence of the court 
on the other This case has been narrated with the object of emphasising a 
rule that has been many times urged — that a medical man, or a dentist, should 
never admimster an anaesthetic to a female patient without the presence of a 
third person This should be one of those rules that has no exception It is 
well known that a partial degree of unconsciousness produced by an anaesthetic 
is not unfrequently attended by delusions , with females such delusions are 
^ Medical Juneprudencet 1860. 
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occasionally of an erotic type The vividness of the subjective impression is 
BO great that the person on whom the impression is made thoroughly believes 
in its objectivity * 

The administration of chloroform to sleejnng persons in order to prepare 
them for surgical operations has been tried on many occasions , in some in- 
stances the individual passes into the condition of chloroform narcosis without 
awakening from natural sleep , in others, m spite of veiy gradual administra- 
tion, the vapour produces such irritation of the glottis that the subject of the 
experiment awakes Dolbeau ^ records some expeiiments made by him in rela- 
tion to a case in which it was alleged that a girl had been chloroformed during 
sleep and afterwards violated Out of twenty-nine attempts to bring sleeping 
persons under the influene<‘ of chloroform, he succeeded in ten and failed in 
nineteen 

There is no doubt that a woman once under the influence of an aneesthetic 
IS at the mercy of anyone who chooses to take advantage of her helpless con- 
dition The two ways in which a woman might thus be rendered insensible 
- -by voluntary inhalation and by surprising her whilst asleep -probably com- 
pme all the cases in which violation has been effected with the aid of aneesthetics 
a^inistered in the form of vapour or gas Those cases of alleged chloroform 
narcosis effected by waving a pocket-handkeichief impregnated with an odorous 
substance before the face, the proceeding being followed by sudden insensi- 
bility, are from the nature of things untrue It is a matter of common experience 
that the aneosthist at a surgical operation frequently requires the aid of an 
assistant duiing the earlier stages of the administration, to restrain the struggles 
of a patient who voluntarily submits Except in the case of a weakly person, 
it would be no easy matter to administer chloroform single-handed to a woman 
against her will , the difficulty would probably be quite as great as to commit 
the rape without the aid of the anaesthetic A practitionei who is called upon 
to examine the prosecutrix m such a case should carefully examine the face, 
neck, shoulders, and wrists for finger-marks or biuises, which would be very 
likely to be produced (in a genuine case) m overcoming the attempts made 
by the victim evade the ansesthetic 

The use of other narcotics to facilitate violation is not common, but the 
drugging of alcoholic beverages with opium or morphine has been recorded 
The following case of alleged administration of chlotal hydrate came under the 
author’s cognisance two years after the trial 

A mamed man, m consequence of the absence of his wife, who was a monthly nurse, 
was left in his house one night with a servant girl, fourteen years of age The girl’s state 
ment of what happened was that in the evening she complamed of toothache, and her master 
dropped somethmg that tasted like peppermint out of a bottle on to a little cotton wool, 
and applied it to the tooth , she then went to bed and immediately fell fast asleep At 
daybreak she awoke and found her master in bed with her, but he at once got up and left 
the room She discovered that she was bleedmg from her pnvate parts, which felt painful , 
she went to sleep again, awoke at the usual time m the morning, got up and did a hard 
day’s work at washing clothes Although her mistress returned m the morning she made 
no complamt until evenmg, when she told her sister the above story No medical exami 
nation was made for five days after the alleged violence had been perpetrated The followmg 
18 copied verbatim from the deposition before the magistrates of the medical man who 
exammed the girl — “ There had been penetration, and the nymphae (sic) had been destroyed 
There was some mflammation of the pnvate parts She wmced on my touohmg her There 
must have been violence Chloral would taste like peppermmt, and would pi^uce a deep 
sleep such as would enable any one to commit an act of this sort without the girl knowmg " 


Annahs d’ Hygiene, 1874 
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Unfortunately for the accused no rebutting medical evidence was foxthcoming The trial 
took place at the Manchester Assi/es at a time when the public mmd was greatly agitated 
with regard to crinnnal assaults on young children, an agitation which led to the passing 
of the Cnmmal Law Amendment Act of 1886 In spite of the utter improbability of the girl’s 
tale, and of the self contradictory nature of the medical evidence, the prisoner was sentenced 
to ten years' penal servitude Two years after, m consequence of representations made 
to the Home Secretary by the author and by several other medical men, the convict was 
released This case admirably illustrates the value and importance of reliable expert medical 
evidence, and the necessity for every medical witness to know what he is talking about 
when ho is in the witness box Any well informed medical man would at once have made it 
clear to the jury that a few drops of a solution of chloral hydrate on cotton wool could not 
possibly have produced immediate and profound msensibility, lasting for hours, which 
would enable an adult man to penetrate fully a young girl of fourteen (presumably a virgin) 
without her knowing In this way the medical evidence would have served its proper pur 
pose as mtended by the law, especially m cases of criminal assault — to corroborate that 
which IS true, and to confute that which is false m the evidence relatmg to technical subiccts 
given by the prosecution 

By Vict 48 and 49, c 69, tho administration of any drug matter, oi thing 
to a girl or woman with intent to stupefy or overpower, so as thereby to enable 
any person to have unlawful carnal connection with such woman or girl, con- 
stitutes a misdemeanour 

It bas been doubted whether a man unaided could fully consummate sexual 
intercourse with a woman against her will, the woman not being disabled by 
blows or other violence nor by drugs The fact that a woman by continued 
movements of her body could effectively prevent intromission, has led some 
to deny the possibility of an adult female being violated without aid other than 
the directly applied physical strength of the man The question is one which 
depends on the relative physical strength of the two individuals A strong man 
would be likely to succeed with an old or weakly woman, or with a child , a 
puny man, on the other hand, could be held at bay by a vigorous woman without 
much difficulty When the respective muscular developments of the man and 
woman are more nearly balanced, some discrimination is required in giving an 
opinion There is one point with respect to this subject that is often lost sight 
of— the social position and habits, and the temperament of the wQjnan Women 
of the lower classes are accustomed to rough play with individuals both of their 
own and of the opposite sex, and thus acquire the habit of defending them- 
selves against sportive violence In the majority of cases such a capacity for 
defence would enable a desperate woman to frustrate the attempts of her 
mtentioned ravisher A delicately nurtured woman, on the other hand, is so 
appalled by the unwonted violence that her faculties may be partially be- 
numbed, and her powers of resistance correspondingly enfeebled 

Under exceptional circumstances the woman’s movements may be so 
hampered as to make her an easy victim Casper ^ mentions the case of a strong, 
well-developed woman who was rendered powerless by having her dress thrown 
over her head, and while thus enveloped was violated by a man single-handed 

It was formerly a matter of debate as to whether rape could be followed 
by pregnancy The question needs no discussion, as the impregnation of an 
ovule is not influenced by volition — it may be accomplished without the par- 
ticipation and against the will of the woman 

Another question has ansen , may injuries to the gemtal organs produced 
by rape be Sufficient to cause death * An affirmative answer is unfortunately 
afforded by the occurrence from time to time of cases m which death was directly 
due to mischief inflicted on the immature sexual organs of young girls by brutal 

^ Handbuch, Bd. I 
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attempts to effect intromission of the penis, apart from injunes otherwise 
inflicted Colies ^ reports the case of a girl aged eight years who was violated 
by an adult She died from peritonitis m six days, and at the autopsy the 
perineum was found torn and the vagina gangrenous As a result of the early 
age at which maiTiage is consummated in India, death of immature girls has 
not unfrequently occurred from attempts at marital intercourse 

THE PHYSICAL SIGNS OF VIRGINITY. 

In the }oung adult virgin the breasts are hemispherical in foim, and are 
film and elastic to the touch The nipples aie small, and are surrounded by 
areolse, which are rose-coloured in blondes and darker in brunettes Occasionally 
a slight secretion of a fluid having some of the charactenstics of milk may be 
found in the 'virgin bi easts this may be due to sexual activity without unchaste* 
habits 

The labia majora aie moie or less rounded at then free edges, are firm and 
elastic, and approximate each other closely the labia minora are small and 
pale in colour The posterior commissure is intact Except in rare cases of 
defective development, the hymen m one of its varied forms is always present 
Its most usual appearance is that of a (rescent placed transversely across the 
entrance of the vagina, with the ciescental horns towards the urethra Some- 
times the hymen extends all lound the oiihce of the vagina, and is perfoiated 
by a circular or irregularly formed aperture, or by a vertical slit There may 
be more than one aperture or theic may be no aperture at all, constituting the 
condition known as imperforate hymen The ngidity of the hymen varies as 
well as its form In some virgins it is patulous and yielding, so that the opening 
will admit of the introduction of the finger without injury to the hymeneal 
margin , in others it is firm and unyielding, in which case the passage of any 
object slightly larger than the opening will tear its free border The vagina 
is narrow, especially in the very young, and its walls are more or less rugose , 
the rugae, however, may be replaced by a smooth, non-corrugated surface, 
due to various conditions which arise from the state of the general health 

PHYSICAL SIGNS OF THE LOSS OF VIRGINITY. 

The breasts undergo no alteration by a single coitus, and, in the absence 
of impregnation, little if any by habitual intercourse The labia majora et 
minora only afford corroborative evidence, in the form of an inflammatory 
condition in recent cases, when much violence has been used The posterior 
co mmis sure is not affected by complete and habitual ordinary intercourse, 
except in the very young, and in adults when unwonted violence has been 
resorted to The hymen yields the most reliable evidence of loss of virginity, 
the appearance presented varying with the interval that has elapsed between 
defloration and the period of examination , it also vanes with the age of the 
individual, the original character of the membrane as to size of aperture and 
degree of rigidity, the dimensions of the male organ which inflicted the injuries, 
and the amount of violence brought to bear at the time they were inflicted 
Recent injuries appear as sharp-edged tears or slits which may traverse the entire 
hymen, and may be continued through the mucous membrane of the vulva and 
vagina , in the ordinary cresentic hymen there is usually one slit m a backward 

^ Med. TimM and Qaz , 1860 
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direction towards the commissure , theie may be others In exceptional cases 
a new aperture is made, usually below the normal opening, leaving a strip of 
mcmbiane stretching across the mouth of the vagina Fioni^thc torn hymen 
there is usually some hemorrhage, which is occasionally excessive in any 
case if the examination is conducted soon after the infliction of the injuries 
blood-clots or stains will be found on the parts There will also be an inflam- 
matory condition of the ostium vaginse and adjacent structures, rendering them 
painful to the touch , a little later, especially in young children, the inflam- 
matoiy processes will cause a muco-purulent discharge of a yellow or gieemsh- 
yellow coloui This discharge is not to be mistaken for the result of gonorrhoeal 
infection which it closely resembles, nor yet for a previously existing leucorrhma , 
the distinction is by no means easy, and many false accusations have been 
made solely on the strength of a discharge which, though due to pathological 
causes, has been attributed to criminal violence The discharge which is duo 
to inflammation caused by mechanical irritation, is usuallv not so copious as 
that resulting from gonorrhceal infection , fiom leucoirhu'al discharge it is 
distinguished by indications of an acute inflammatory condition of the mucous 
membrane which secretes it Thieadworms may cause a discharge from the 
vagina 8pitzei ^ relates the case of a giil of fouiteen who was suspected to 
have been violated , she had a piofusc discharge from the vagina, and on 
syringing the passage out, thieadwoiins came away, showing the true nature 
of the case The presence or the absence of gonococci has been regarded as 
respectively indicative of the sjjctific or of the innocent character of the dis- 
charge Lober ^ obtained cultivations of gonococci from stains on the clothing 
in a case of rape Kratter® found gonococci in the vaginal discharge in one 
out of two cases of rape m which he searched for them, and he attaches much 
importance to bacteriological investigations m such cases In medico-legal 
cases an opinion that gonorrhoea is present should not be expressed unless 
the organism has been identified both by a microscopical examination and 
culture methods The latter alone permits conclusive proof of identity The 
rugose condition of the virginal vaginal mucous membrane is not changed 
by isolated acts of intei course, and it may be absent in virgins 

If an interval of four or five days intervenes between defloration and the 
period of examination, the appeal ance of the j)arts will differ from that above 
described, especially if the violence has not been excessive At this period 
there will be no blood-clots found, and all inflammatory appearance may have 
disappeared The sharp edges of the rents in the hymen will be rounded ofi 
and the raw surface probably healed The result is the formation of caruncukr 
myrtiformes, which consist of irregularly rounded nodules formed by the remains 
of the hymen If recent, the carunculse are swollen, tender, and of a deep red 
colour , if more remotely formed, they are firmer, harder, and lighter in colour 
It IS to bo observed that, unless the male organ is disproportionately large, 
a single intercourse does not result in the formation of a number of nodules 
representing the pre-existence of correspondingly numerous rents in the hymen 
if all the damage sustained by the hymen consists in a single tear, the subsequent 
appearance will not correspond with what is usually understood by the term 
carunculsB myrtiformes , transformation of the hymen into numerous 
carunculse is, as a rule, only accomplished by repeated acts of intercourse 
Tears in the hymen never unite again, the injury to the membrane is 
permanent 

» IKicn med Wochtnachr , 1892 a Bull med du Nard dt la Franu, 1887 

* Vtertdjahraschr /. ger Med SuppUm , 1891 
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The Physical Signs of Virginity or of Non-Virginity in relation to Rape. 

For the following reasons the signs of loss of virginity do not in themselves 
constitute proof of rape, nor do the signs of the presence of virginity disprove 
its occurrence — 

Absence of the physical signs of virginity may be due to lawful marital inter- 
course, to illicit but voluntary intercourse, to accidental rupture of the hymen, 
and, m very rare cases, to congenital absence or imperfect development of the 
hymen 

The physical signs of virginity may persist in a female on whom a rape has 
been perpetrated — from the presence of a patulous hymen with large aperture, 
especially if the penis of the assailant was of small size , from elasticity of the 
hymen, which within certain limits ‘may be dilated and may subsequently 
contract , from extreme youth of the victim, the sexual organs being too small 
to permit of vaginal penetration (excluding tearing of the parts asunder), and 
lastly, it 18 to be borne in mind that mi'te vulval penetration without the in- 
fliction of any injury is sufiicient to constitute rape 

The hymen may be ruptured by an adequate force of any kind, apart from 
sexual intercourse It is reported to have given way from the presence of blood- 
clots during menstruation, from ulceration following diphtheria or other diseases, 
from jumping, riding on horseback, or falls on a hard projection , Masturbation 
has been stated, but probably without sufficient grounds, to be a cause of rupture 
of the hymen , m the majority of cases of habitual masturbation the hymen 
will be found intact, the manipulations being limited to the parts anteiior to 
it Medical examinations or applications may cause injury to the hymen 
Some of these reasons for the absence of, or injury to, the hymen are cjuite 
feasible, others aie far-fetched , each case has to be judged on its own merits 

Complete intronnssion of the penis may take place without injury to the 
hymen The conditions necessary are those priwiously mentioned a patulous 
or elastic hymen, and a not too voluminous penis Repeated acts of intercourse 
may take place with no other results than slightly enlarging the aperture through 
or above the hymen No inference can be drawn fiom the jiresence of a large 
aperture, the margins of the membrane being intact, as it may be the natural 
condition of the part Haberda ^ states that out of forty cases of rape on girls 
from ten to twenty- eight years of age, in which he examined the genitals of 
the victims, in fift> per cent he could detect no anatomical signs of defloration, 
although the persons implicated admitted that complete intercourse had taken 
place, and, in some instances, more than once Distinction must be made 
between complete intercourse through a patulous hymen, and that form of 
intercourse which lesults m impregnation through a small aperture in a tough 
hymen, which, though a fruitful intercourse, is an imperfect one Exceptionally, 
the hymen is both tough and elastic , Maschka mentions the case of a prostitute 
in whom an uninjured hymen of this kind was present, although complete 
intercourse had repeatedly taken place 

Rape, including emission, may be pei petrated on very young children without 
injuring the hymen m the least The external genitals are too small to admit 
the adult male organ, and the hymen is deeply seated, so that unless sufficient 
violence is used as to tear open the parts, the assault may be accomplished 
without leaving more than superficial traces of its commission A degree of 
violence may be used on a young child that stops short of lacerating the parts, 
and IS yet sufficiently great to cause subsequent sloughing of the external 
genitals Pathological sloughing of the vulva from noma, oi from diphtheria. 

^ MoiuUaachrijt / Qeburtshulfe n Gyrutkol, 1899 
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enterica, variola, etc , must be borne m mind in relation to cases of this kind 
Anomalous injunes are occasionally produced by sexual violence to young 
girls Dorffmeister ^ relates the case of a girl, aged eight years and three- 
quaiteis, in whom complete prolapse of the mucous membrane of the urethra 
was caused by coitus with a boy fourteen and a half years old 

In married women there may be absence of the signs of rape, so far as the 
genital organs are fonceined, from conditions the converse of those which 
obtain m young children In a woman habituated to sexual intercourse the 
parts do not sustain injiiiy from a subsequent coitus, even, as a rule, when the 
art is accomplished with violence , in mairied women indications of a criminal 
assault are to be sought foi m the presence of spermatozoa in the vagina, and 
more particularly in manifestations of brmsing on various parts of the body 

The circumstances under which the crime is usually committed aie such 
as to render it easy for a designing person to make a charge of lape, and difficult 
for the accused to rebut the accusation The crime is one so thoroughly and so 
universally detested that the victim, or sujqiosed victim, obtains immediate 
sympathy It is unfortunately a fact that groundless accusations of rape 
are very frequent, and in such cases the accused and innocent person suffers 
from this proneness on the pait of the public to accept without question the 
statements of the prosecutrix False accusations aie not only made by women, 
and by girls of lesponsiblo age, but cases occur from time to time in which 
mere children aie instructed by their motheis to accus<‘ an individual selected 
foi some special icason - extortion of money, or for the sake of revenge -and 
aie not only taught what tale to tell, but aic manipulated in such a way as to 
produce physical indications resembling those caused by criminal assaults, so 
as to bear out their statements Fournier ^ relates the case of a girl, aged eight 
years, who was said to be the victim of a criminal assault, the person accused 
being undei arrest Examination of the child showed the presence of violent 
inflammation of the vulva with eiosions of the labia, all the parts being bathed 
with green pus, the h\men was intact Several of the glands in the groins 
were enlarged After some difficulty it was eventually found out that the 
mother of the child had pioduced the injuiies by fiiction with a blacking-brush, 
an appropriate accusation having been put into the child’s mouth to account 
for them In cases of this kind it is astonishing with what consistency and 
pertinacity the child lepeats her tale, the threats of severe jmmshinent held 
out by the mother if she betiays the secret exercise a profound influence in keeping 
her to the point , if hard pressed the child will burst into tears, and nothing 
more can be got out of hei for the time In the case just narrated it was only 
by bribing the child with the promise of a doll that the truth came out , the 
mother on being confronted with the child’s final statement confessed the 
imposture 

When a rape is committed, as a rule no one is present except the victim and 
her ravisher , the administrators of the law, therefore, seek for corroborative 
evidence in addition to the direct evidence of the prosecutrix The most im- 
portant corroborative evidence is afforded by medical examination of the 
prosecutrix , the value of such evidence varies considerably An early exami- 
nation of the person of a girl who was intact up to the time the assault was 
committed yields much more information than one made several days after the 
commission of the offence on a woman habituated to sexual intercourse Seeing 
that vulval penetration (which does not necessarily leave any trace behind) 
without emission is sufficient to constitute rape, it might be supposed that 
^ Friedretch'9 Blatter f gei Med , 1887 - BvU dt VAcad de Med , Pans, 1880 
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medical inspection would be futile , in the great majority of cases, however, 
more than simple contact between the penis and the parts anterior to the 
hymen takes place, and, consequently, traces of violence are discoverable 
Although emission is not necessary to constitute rape, it usually occurs, and 
traces of the deed are thus left behind Again, most valuable information is 
afforded by the discovery of bruises on various parts of the body, caused by 
the efforts of the ravislier to overcome the resistance of his victim While due 
importance is to be attached to the presence of such bruises, it is not always 
safe to speak dogmatically as to the manner m which they were produced. 
For example, Reineboth ^ examined a girl aged thirteen, the alleged victim of 
criminal violence, on whose thighs he found bruises of a peculiar shape which 
exactly coriesponded with the position taken by the tips of the thumb and 
fingers of each hand if the thighs were grasped as m the act of forcibly separating 
them , yet the bruises had really been produced by a doubled-up piece of cord 
with which the girl’s father had chastised her whilst she was m bed Stains 
of blood or of semen on the clothing are also of importance Lastly, the presence 
of gonorrhoea or of syphilis may foim a link m the chain of evidence 

MEDICAL EXAMINATION IN CASES OF SUSPECTED RAPE. 

The first duty of the medical practitioner who is required to examine a woman 
in relation to all matters involving inspection of the sexual organs, is to 
obtain her free consent The law holds a woman's person to be inviolable 
an examination made without consent constitutes an indecent assault No authority 
can oveirulc this privilege , consequently, a medical practitioner who errs 
with regard to it cannot shield himself behind an older received from a magistrate, 
police authority, or other person If a magistrate or other authority orders 
a medical practitioner to examine a woman without her oonsent, and the order 
IS carried out, both parties are liable to jirosccution , a civil action for damages 
will also he, as many medical men have discovered to their cost This question 
is here emphasised, because medical practitioners arc frequently ignorant of 
the nsks they run with regard to the examination of women It is to be observed 
that passive submission does not constitute free consent , a woman who simply 
submits and utters no protest may afterwards deny having consented The 
proper way is to make the woman understand the nature and the object of the 
required examination, and then to ask if she consents to its being made, and 
on no account to persuade or urge her to submit— her consent must be given 
of her own free will When dealing with persons with whom the medical man 
IS unacquainted and in all medico-legal cases, a respectable witness should 
hear the consent given If the prosecutrix in a case of rape will not consent 
to an examination, the medical practitioner must inform the authority from 
whom he received the order of the fact In the case of young girls the consent 
of the father or mother, or of the nearest relative, should, if possible, be obtained 
before an examination is made 

An examination of the genitals of a female in a case of alleged rape must 
be very complete It is to be remembered that the evidence to be given consists 
not only in a statement of what was obvious, but questions may be asked in 
relation to what might and ought to have been observed To enable a thorough 
examination to be made, the female must be placed m such a position that the 
thighs may be widely separated , slight injunes to the hymen are rately suffi- 
ciently evident without the membrane being put on the stretch by freely 
^ Vterteljahrsschr f ger Med , 1896 
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separating the labia , the lithotomy position is the best for this purpose In 
young children especially, the hymen is deeply situated, and cannot be inspected 
unless the anterior parts aie well stretched open In recent cases, the parts 
are so tender that the necessary separation causes much pain, and evokes spastic 
rigidity of the adjacent muscles, which may seriously embarrass the proceeding , 
in children this is almost always iLe case To wait until the tenderness has 
subsided is to lose the ojiportumty of seeing the injured parts m the condition 
in which they yield the most exact information A good plan is to apply freely 
a 20 per cent solution of cocaine hydrochloride five or ten minutes before making 
the (examination , one or two applications, at intervals of three or four minutes, 
will produce a degree of local anaesthesia which will make an examination 
possible If the parts are much lac(‘rated, the cocaine must not be ajiplKsl too 
long nor too freely lest toxic eflects be jiroduced rcLent raw surface'^ are very 
absorbent 

In cases of recent injury to the hymen the conditions previously described 
will be found The presence of caiunculse myrtiformes in a woman recently 
violated indicates previous acts of intercourse All injuries must be carefully 
noted, and their extent fully determined- as, for examjile, rupture of the peri- 
neum in children, and occasionally in adult virgins to whom excessive violence 
has been used The probable amount of blood effused should be estimated from 
the condition of the underclothing Spc'Cimens of the contents of the vagina 
should be removed with a glass rod and examined with the mircoscope for 
spermatozoa The surface of the entire body, but especially the thighs, wrists, 
and neck, should be examined for bruises, scratches, and other marks of violence 
Tears, stains produced by mud, paint, or other substances should be sought for 
on the outer clothing, and, if present, their position noted The undertlothing 
should be carefully inspected for stains of blood and semen , if the linen is 
moderately clean, stains produced by semen appear as patches without distinct 
colour, but of a slightly different tint to the rest of the fabric, which is stiffened 
at the pait stained, a drop of weak gum- water would produce to the naked 
eye a very similar appearance After noting their position on the garment all 
suspicious-lookmg spots should be carefully cut out and preserved for future 
investigation , friction or other mechanical disturbance of the stained portion 
is to be avoided Amongst the lower orders the underclothing is often exceedingly 
filthy, being stained with faecal matter, uiine, and possibly menstrual blood, 
in addition to the foulness due to prolonged wear, when this is the case the 
recognition of seminal stains is difficult Stains resembling blood-stains should 
also be cut out for identification Information should be obtained as to existing 
or recent menstruation The presence or absence of venereal disease is to be 
noted 

The examination of the dead body of a female on whom a rape is suspected 
to have been committed is conducted on similar lines to those followed in the 
case of the living The medical witness must be prepared for cross-examination 
as to the possibility of the appearance indicating bruises being due to post- 
mortem stains , also as to whether the injuries produced by the rape were 
sufficient to cause death , whether certain injuries, or wounds, were inflicted 
before or after death, as well as the means probably used to inflict them If 
first examined on the spot where it was found, attention must be paid to the 
position of the body as a whole, and to that of the limbs and clothing The 
surroundings must be investigated for indications of a struggle, especially if 
the "body was found out of doors, foot-marks scrutinised, and, if necessary, 
casts of them taken in the manner described on p 56 Any peculiarities of the 
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soil — as sandy, clayey, and the like— are to be noted, and if of a markedly 
characteristic appearance, a specimen should be preserved for comparison with 
the soil possibly present on the boots of an accused person The state of the 
weather at the time tlie crime was committed is also to be ascertained as affording 
a possible clue m case of the arrest of a suspected person The subsequent 
examination of the body should be of such completeness as to enable the witness 
to testify to the presence or absence of fractures of the bones (especially of those 
of the skull), the condition of the internal organs, and of the natural apeitures 
of the body as regards the presence in them of foreign bodies When death 
has been caused by suffocation (a not unfiequcnt cause of death in fatal ciinnnal 
assaults), ecchyrnoses, due to the asphyxia, may be present m various ])arts 
of the body Lediard ^ directs attention to the possibility of such hoemorihages 
being found beneath the mucous membranes of the vagina and of then being 
mistaken for signs of local violenc<‘ the piesence of vaginal ecchyrnoses shoulcl 
cause the practitioner to seaich for corresponding extravasations in other parts 
of the body 

If the accused is in custody a nndical examination will probably be lequired 
of his person and clothing That which has already been said as to the necessity 
for consent on the part of a woman to an examination of this kind, applies with 
equal relevance to a man No one has the legal right to make an examination 
of the generative organs of a man, nor to order such an examination to be made, 
against his will It is further to be obser\(‘d that if an examination of any part 
of the body of the accused, whether of the genital oigans, or of the limbs, or 
the trunk, for bruises, scratches, or for the presence of hair, derived from the 
victim, IS deemed advisable, not only should consent be obtained, but, before 
making the examination, the accused shouhl be informed that any indications 
discovered, which may tend to incriminate him, will be made use of at tlie trial 

Except when venereal disease has been communicated to the violated female, 
and the discovery of a similar disease on the accused would constitute a link 
in the chain of evidence, examination of the male, as a rule, yields little infoima- 
tion If spermatozoa arc found in the urethra, or on the shirt, their presence 
may be accounted for by the avowal of recent intercourse with another woman 
than the one violated, or of an emission without intercourse If, as is most 
likely, no spermatozoa are found in the urethra, lecent emission would not be 
disproved, since the act of urination would wash all traces away The points 
to notice on the male are — the presence of spermatozoa on the person or clothing, 
of blood-stains (in a case of recent rape on a virgin, traces of blood should be 
specially sought for under the prepuce and about the freenum), the condition 
of the outer clothing as to tears and stains of various kinds, the boots with 
any adherent soil or mud, recent scratches on the face or other parts of the body, 
the presence of long hairs on the coat or trousers (if found they should be pre- 
served for comparison with the hair of the victim), together with a careful 
observation of the general build of the man, so as to enable an estimate to be 
made of his physical strength — whether he appears strong enough to have 
overcome a woman such as the prosecutrix 

EXAMINATION OF SEMINAL STAINS. 

If a drop of mucus is taken from the vagina in order to ascertain whether 
spermatozoa are present or not, all that is necessary is to place the mucus on 
a slide, to cover it with a thin cover-glass and examine with a power of 300 to 
^ Med -Chtrurg Trans , 1896 
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400 diameters If semen has been deposited on a fabric and has dried, the 
spermatozoa require softening and liberating from the surface to which they 
are attached by the inspissated albumen of the fluid If pure water is used the 
spermatozoa tend to swell out to such an extent as to cause them to disintegrate, 
the heads separating from the filaments To justify a statement on oath that 
a given specimen contains spermatozoa it is essential that one or more should 
be seen in a conijilete form, foi although the appearance presented by the heads 
and the hlanients apart is veiy suggestive, it does not constitute positive evi- 
dence , it is essential, therefore, that precautions should be taken to minimise 
the risk of separation of head and filament The first piecaution is to avoid 
handling the fabric more than necessary, and to keep the stained portions 
flat, without creasing them , the next is to use a fluid for softening that will 
not cause the speimatozoa to swell too mucli Ungar ^ recommends for this 
purpose a very dilute solution of hydrochloric acid in distilled water— one 
drop to 40 cubic centimetres , a few drops of the acidulated water is placed 
in a watch-glass with a small strip of the stained fabric so that its lower end 
dips into the fluid The time requisite for softening vanes from a few minutes 
to several hours m accordance with the age of the stain It is well thoroughly 
to soften the albumen before attempting to detach the spermatozoa or else they 
will be broken If only the lower end of the strip of cloth dips into the acidulated 
water, there is little risk of the spermatozoa benng detached prematurely, there- 
fore it IS better to allow too much rather than too little time , old stains requiie 
four to five hours When the softening is complete, the fragment of fabric is 
removed with a pair of dressing forceps and gently dabbed on a microscope 
slide The dejiosit thus obtained is covered with a thin glass cover and examined 
as previously directed As the spermatozoa are very translucent objects, it 
has been proposed to stain them with the view of making them more visible , 
either the dry or the moist process may be adopted Ungar recommends a 
double stain for the dry process, which may be thus used --After a strip of 
fabric has undergone the requisite softening m the acidulated water, it is with- 
drawn with the forceps, allowed to drain a little, and then dabbed on a thin 
glass cover so as to leave a deposit, which is allowed to diy at the temperature 
of the surioundmg air When dry the cover is taken up with the forceps and 
rapidly jiassed deposit side upwards -over a Bunsen flame so as to thoroughly 
harden the deposit When cold, the covei-glass is floated — deposit side down- 
wards -on a solution of cosine in a watch-glass , the solution is composed of 
eosme 2 5c grm , alcohol 30 c c , and distilled water 70 c c The watch-glass 
with its contents should be piotected so as to retard evaporation, and allowed 
to remain one hour, after which the cover-glass is removed, drained, exposed 
until dry, and then lightly washed with one part alcohol to two parts water 
The next step is to place the cover-glass in a solution of logwood (Friedlander’s) 
for a period varying from a few minutes to an hour or more, the time depending 
upon the action of the stain, which is vanable The preparation is then washed 
and examined in the usual way The results obtained are- -that the back part 
of the head is stained dark blue, and the front part, with the middle piece and 
filament, an intense red A simpler and more practicable method is to com- 
bine the softening and staimng solutions in one A solution of methyl green 
*16 to 3 grm m 100 c c of water, to which from 3 to 6 drops of hydrochloric 
acid are added, in accordance with the amount of colouring material used, will 
serve this purpose The strip of fabnc with the semmal stain is allowed to dip 
into a few drops of this dye m a watch-glass and to remain for several hours 
^ V tertel}ahrs8chr f ger Med , 1886 
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It IS then removed with the forceps and dabbed on a slide , the deposit may 
be examined at once in the moist state 

A human spermatozoon consists of a head, to which is attached a short 
rod-hke piece continued b}- a long slender filament, the whole measuring 0 05 mm 
in length The head is egg-shaped when viewed in one direction, and more 
pointed — like the outline of the flame of a candle when viewed sideways 
The whole spermatozoon is composed of transpaient piotoplasm with a delicate 
fibiillous outlint' With the amplifying power used foi the purpose of identi- 
fication- 300 to 100 diameters — no trace of structure is visible Spermatozoa 
retain their activity within the sexual organs of women for many hours , they 
have been found active in the vagina s(‘ven to eight days after emission They 
preserve then form aftir cessation of activity for almost an indefinite time, 
and may be recognised b;y the methods above described in a seminal stain several 
yea IS old 

Florence ^ has devised a chemical test lor semen A drop of a sti-ong aqueous solution 
of iodine and potassium iodide (the iodine being in excess) is allowed to come in contact 
with a drop of the fluid obtamed by soaking a seminal stain in a little water , a precipitate 
is at once fonned which under the microscope is seen to consist of crystals extremely like 
hsemm crystals both in form and colour Johnston ^ examined with this test the 
semmal secretions from a numlier of cadavers and obtamed positive reactions in all but 
two in which the disease of the semmal vesicles and prostate existed , spermatozoa, however, 
being present Posner-* has obtamed the reaction in cases of azoospermia and also with 
an extiact of ovanan tissue Cardile * states that cholm and a number of the alloxan and 
xanthme senes gives Florence’s crystals, which may be obtained therefore Irom urine 
Bocanus ^ found that the spermatozoa of the lower animals and other substances of a semmal 
nature, vegetable as well as animal, yield Florence's crystals He gives a full bibliography 
of the subject Florence’s test for semen occupies the same position as the guaiacum test 
does foi blood - it is merely a preliminary test Btrlierio’s « test consists of a saturated 
solution of picric acid which, when added to human semen, or to a seminal stain, produces 
crystals of a peculiar appearance like Charcot-Leydon crystals The semen of the ordinary 
domestic animals, and the secretions, excretions, and exudates of the human organism, 
do not give the reaction Levinson obtamed the reaction from a stain between three and 
four years old, but he found that advanced putrefaction was mhibitive The reaction is 
not only given by semen which contains spermatozoa, but also by that in which spermatozoa 
are absent, though less markedly and with less certainty It is doubtful to which of the 
components of semen the reaction is due , probably to the prostatic secretion 

The paits of the female underclothing on which a Heminal stain is most 
likely to be found after violation are th(‘ front and back of the chemise in the 
neighbourhood of the genital organs It is to be noted that a stain may be 
due to semmal fluid and yet no spermatozoa may be present , spermatozoa 
are sometimes absent in the semen of an individual at one time and present 
at another Very exceptionally certain tnehomonads, known as trichomonas 
vagincB, have been found in the vaginal mucus, and the fact of their existence 
has been utilised to weaken evidence given as to the presence of spermatozoa 
m cases of alleged rape A glance at the representations of spermatozoa and 
these tnehomonads (Figs 13 and 14) is sufficient to show the difference between 
the two, which is so great that one could not possibly be mistaken for the other 
by any competent observer The head of the trichomonad is circular in outline, 
it is much larger than the head of a spermatozoon It is granular m place of 
being structureless, and the filament or tail is proportionally very much shortei 

^Arch d’Anthroi> Cnm , 1896 * Arch di Farm c Temp , 1899 

^ Boston Med and Surg Journ , 1897 • Vterieljahrsschr f ger Med , 1901 

^ Berliner kUn W ochenechr , * Med Leg Joum of N York, 1905-Q. 

’ Berliner kltn Wochenschr , 1906 
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Spermatozoa have such a characteristic appearance that when found intact — 
that IS, with head and h lament continuous -the stain from which they are 
derived may, without hesitation, be pronounced to be duo to seminal fluid 
It IS to 1)0 obsoivod, however that occasionally an object strangely resembling 


a spermatozoon ma\ do soon in a 



Fig 13 — Human Fig 14 - Tnchomonas 

Spermatozoa Vaginae 

whether the stain is on the innei or the 


oscopic specimen oi suen a nature as to 
preclude the possibility of a sper- 
matozoon being present , it is, 
therefore, advisable in cases of 
alleged rape to identify more than 
one zoosperm 

Blood-stains on the under- 
clothing of females alleged to 
have been violated are to be 
examined after the methods dc- 
senbed on p 57 When blood- 
stains are present, the blood may 
not have entirely permeated the 
fabiic on which it was deposited , 
should this be the case, note 
Ue) surface of the fabric m relation 


to the body of the wearei Masf hka ^ mentions a case in which he found the 
stains to have been produced by the blood of a bird, the imposture being sub- 
sequently confessed Romberg ^ mentions an extraordinary blunder made by 
a medical man, who stated that ceitain stains on a little girl’s chemise were 
respectively caused by blood and semen, althougli they leally resulted from the 
child having eaten a plum tart in bed —the supposed blood-stains being due to 
plum juice, and the seminal stains to fatty matter derived from the pastry 


UNNATURAL SEXUAL OFFENCES. 

Under this head are comprised Sodow?/, Pedem^tia, Bestiality, and Incest 

Sodomy means unnatural sexual intercourse between two human beings 
usually of the male sex The converse form Tnbadlsm- gratification of the 
sexual instinct between two human beings of the female sex- -is not an offence 
against the law in this country Pederastia is that form of sodomy in which 
the passive role is played by a boy, the active agent being man or boy Bestiality 
means sexual intercourse between mankind and the lower animals These 
offences arc dealt with in section 61 of 24 and 25 Vict , ch 100, thus — 

“ Whosoever shall bo convicted of the abominable crime of buggery, committed either 
with mankmd or with any animal, shall be liable, at the discretion of the court, to be kept 
m penal semtudo for life, or for any term not less than ten years " 

Much new light has been thrown upon the etiology of sexual perversions 
by the work of Freud, Ferentzi, and others who have followed in their foot- 
steps According to this school, the normal sexual instincts of the adult are 
only attained after the individual has passed through a series of phases which 
begin in early childhood Freud recognises the beginnings of sexuality in the 
pleasurable gratifications of ceitain desires, and he even includes in these the 
pleasure of sucking the mother’s breast and pleasurable sensations attending 
defeecation which are experienced by the infant in early months Later, when 
its* interest is aroused towards others, the child passes through a bi-sexuai 
^ Handbncht Bd 3 - Casper Liman. Bd. 1 
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stage, and its affections may be directed towards persons of cither sex, but 
most often in the case of boys towards the mother and of girls towards the 
father In one phase the love of the child is centred upon itself, and this is very 
frequently associated with masturbation long before the attainment of puberty 
With normal development these jihases are passed through and eventually 
the natural inclination towards the opposite sex develops In some cases, 
however, the normal progress is arrested in one of the earlier stages, and when 
adult life IS reached the tendency is still towards the form of gratification 
desired at that particular stage Then, one of two things may occur As a 
result of social teaching, the individual declines to recognise in himself these 
tendencies which differentiate him from other people, and does not even admit 
them to consciousness The conflict which then ensues between his conscious 
and subconscious minds is likely to lead to the development of a psychoneiirosis 
The further consideration of this condition pertains to books on the neuroses 
On the other hand, the individual may admit to consciousness his abnormal 
tendencies, and endeavour to gratify them, with the result that he may bring 
himself into conflict with the law 

The etiology of homo-sexuality is really more complex than would appear 
from the simplified statement above, and it is probable that more than one 
psychic trend results in this condition Ferenczi ^ has distinguished two kinds 
of homo-erotism m males The “ active ” homo-sexual feels himself a man 
in every respect , is, as a rule, energetic , and does not display effeminacy in 
his bodily or mental characters It is only that the object of his inclination is 
changed The other, or passive type, appears to have the psychic make-up 
of a woman, is attracted by mature powerful men, and regards women with 
antipathy oi even hatred He is effeminate m his manner, may let his hair 
grow long, and is often of a girlish build phyLSically Ferenczi regards this 
as a true sex intermediate stage Other forms of perversions can also be traced 
to infantile fixations Exhibitionism is the term applied to a practice often 
observed m tiny children of displaying with pride their genital organs In adult 
life the persistence of this tendency may lead to offences such as indecent ex- 
posure of the person 

There is now a large volume of literature dealing with sexual perversions, 
and further information as to their origin, manifestations, and treatment by 
psycho-analysis must be sought for in appropriate books The medical jurist 
IS only interested in these question when there have been actual breaches of the 
law The general principles of the Freudian school have been to a large extent 
accepted, though there is diversity of opmion in many details, and it is suffi- 
cient to say here that the whole trend of opmion in recent years has been towards 
regarding sexual perverts and inverts more as persons suffering from abnormal 
psychic development and needing treatment by the physician than as depraved 
persons whose proper custodian is the gaoler 

It IS probable that inverted sexual feeling is much more widely spread than 
18 supposed, the cases that come before the courts of law being but the shadow 
of the reality Not many years ago the police of a town in the North of England 
took possession of a public room in which a ball of a very exclusive character 
was taking place It was found that the company consisted wholly of men, 
half of them bemg dressed as women , in order that their proceedings should 
not be observed, they had provided themselves with bhnd musicians 

The passive as well as the active agent in the commission of sodomy is 
amenable to the law, except when overcome by force, or by being drugged, 
1 Contrtbuhons to Psycho-analysts^ translated by Ernest Jones, 1916 
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or when under fourteen years of age The act is criminal when committed 
with a woman as well as with a man As in rape, the passive agent can give 
evidence as to the perpetration of the crime The medical evidence in cases of 
sodomy is not nearly so important as it is in cases of rape The active agent 
shows no indication of the habit, although the contrary has been asseited 
The passive agent, if long habituated to the act, may display certain indications 
which are by no means constant The sphincter am may be lelaxed, and the 
anal opening more patent than normal, a condition which may be accompanied 
by prolapse of the mucous membrane, a smooth condition of the skin round 
the anus is sometimes met with Lacerations in the sphinctei am, or of the 
mucous membrane of the rectum, aie only found in recent cases, and are moie 
common m >oung bo)^s than m adults, in such cases there may be swelling 
and inflammation present Unless obtained from within the anus, the discov'cry 
of spermatozoa is only important if the passive agent is very young, as in older 
subjects they may emanate from the individual himself With regard to the 
■distinction between the active and the passive agents, it is to be remembered 
that the roles are inten hangeablc the agent that on one occasion takes the 
passive may on the next take the active part , for this reason, hen making 
an examination in a ease of alleged sodomy, it is well to investigate the con- 
dition of both the jiarts concerned m each of the agents A medical man told the 
author that when acting as assistant to a jiolice surgeon, he was on one occasion 
required to examine a man and a boy who were in custody on the charge of 
sodomy He examined the man solely as the active agent, and the boy as the 
passive agent, without finding any indications, at the tiial it turned out that 
the boy and not the man was the active agent 

The possibility of sodomy being perpetrated on a man against Ins will, or 
during sleep, is contrary to common sense With regard to young boys, it is 
possible that they might be overcome by force The same remarks apply to 
this crime as to drugging and other modes of taking away the power of resistance, 
as were made with regard to rape 

The Criminal Law Amendment Act of 1885 enlarges the scope of the law, 
with respect to the commission of indecent offences by two or more male persons, 
beyond the previous enactments relating to sodomy, Part I , section 11 (48 and 
49 Vict , ch 69), runs thus — 

“ Any male person who, m public or private, commits, or is a party to tlie commission 
of, any act of gross mdecency with another male person, shall be guilty of a misdemeanour, 
and being convicted thereof shall be liable at the discretion of the court to bo imprisoned 
for any term not exceeding two years, with or without hard labour ” 

Medical evidence in cases of bestiality is limited to a search for hairs (derived 
from the abused ammal) on the clothes and person of the accused 

Incest. — The punishment of Incest Act, 1908, makes it a misdemeanour 
punishable by not less than three nor more than seven years’ penal servitude, 
for a male person to have carnal knowledge of his grand-daughter, daughter, 
sister, half-sister, or mother It is immatenal that the carnal knowledge was 
had with the consent of the female Further, any female of or above the age 
of sixteen who with consent permits her grandfather, father, brother, half- 
brother, or son to have carnal knowledge of her is guilty of a misdemeanour, 
punishable by not less than three nor more than seven years’ penal servitude, 
or by imprisonment not exceeding two years with or without hard labour 
Proceedings under this Act must be held in camera 

Indecent exposure of the person is a criminal offence which does not come 
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under the notice of the medical jurist in the way that the above-mentioned 
offences do, but his opinion may be asked as to the criminal responsibility of 
the offender Certain forms of cerebral degeneration dispose those who are 
subject to them to exhibit their jiersons in public In this country the cases 
have been mostly those of elderly men developing senile dementia, or m younger 
men, the subjects of epileptic automatism, of alcoholism, or of the initial stage 
of general paralysis Krafit-Ebing ^ has directed attention to a form of 
sexual ps 3 /chopathy in which there is a special psychical degeneration occurring 
m the eaily years of life, mostly referable to hereditary influence or to patho- 
logical conditions, such as rachitis He gives illustrative cases in which there 
IS an appaiently uncontrollable tendency on the part of the subjects to expose 
their persons to others Among thc'se is one by Freyer ^ of a man, thirty-five 
years of age, who was arrested for lingering about a girls’ school, and when 
he succeeded in attracting the attention of the pupils exhibiting his person 
For the same offence he had been in prison more than half a dozen times before, 
for periods of from three months to three years , on the last occasion he was 
very properly sent to a lunatic asylum instead of to prison He had been 
subject to epileptic seizures, and it is worthy of remark that when the impulse 
to expose himself developed, the epileptic attacks ceased 


(CHAPTER XIll 

THE SIGNS OF PREGNANCY AND OF DELIVERY. 

Medical practitioners may be called on by legal authorities to ascertain the 
occurrence or non-occurrence of pregnancy under the following circumstances - 

(а) When a woman sentenced to death pleads pregnancy as a bar to execution , 

(б) when a woman whose husband is recently dead asserts that she is pregnant 
with an heir to the estate, the heir-at-law, to protect himself from fraud by the 
importation of a spunous heir, may demand proof of pregnancy In both 
these instances the ancient proceeding was to empannel a jury of twelve matrons 
or discreet women to make the necessary investigation and to report to the court 
The law still requires this procedure formally to be observed, but the jury is 
now assisted by a medical practitioner, who makes the actual examination 
(c) When a woman who has been seduced claims increased damages on account 
of being with child , {d) when an unmarried woman, or widow, or a married 
woman living apart from her husband, is, as she alleges, libellously accused 
of being pregnant , or (e) when a woman who has lost her husband through 
culpable neglect of some person or persons, claims damages for bis loss and for 
the future support of an unborn child 

The caution previously given respecting medical examinations of women 
is to be borne in mind when the practitioner is about to investigate cases of 
suspected pregnancy, abortion, or natural delivery. Not only must consent 
be obtamed, but the suspected person should be informed that any incriminating 
appearance revealed by the examination may be used as evidence against 
her 

* Wiener med. Blatter^ 1892 Zettechr f Medmnalbeamtet 3 Jahrg 
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SIGNS OF PREGNANCY. 

An exliaustivc debciiption of all the various indications of the existence of 
pregnancy which arc of value to obstetricians, is out of place in a treatise on 
Forensic Medicine What the medical jurist has to depose to on oath is not 
the probability or otherwise of a certain woman being pregnant, but the fact 
that she is or is not jiregnant Most of the signs of pregnancy arc only con- 
jectural, and although an obstetrician of great exjierience might probably form 
a fairly accurate forecast m the absence of the really diagnostic signs he 
would hesitate to make a positive statement on oath unless the infallible signs 
were present 

The two signs of pregnancy usually depended on by mariied women to 
determine their condition are the temporary cessation of the menses and the 
sensation of quickening Neither of these signs is of value to the medical jurist, 
seeing that the woman he inteirogates is an unfiiendly witness It is usually 
her object to impiess the medical examinei with the idea that she is pregnant 
(in some cases the converse obtains), and theiefore no reliance can be placed 
on her statements in this respect If a truthful statement as to these signs is 
given, it IS of little value, since the stoppage of menstruation may be due to 
other causes than pregnancy, and the sensation of quickening is a subjective 
indication, and is unieliable even in the case of women who have experienced 
it m former pregnancies In the earliest months of piegnancy the breasts enlarge 
and become firmer They are more sensitive to the touch, and knotty cords 
can be felt in the region of the nipples , the areola) surrounding the nipples 
appear swollen and shiny and acquire a darker hue from increase of pigment, 
especially in dark-skmned women A numbei of eh vated nodules form round 
the periphery of the areola) indicating the presence of active sebaceous glands 
When the breasts are gently squeezed a milk-like secretion exudes from the 
nipples The abdomen begins to show indications of distension about the third 
month, the uterus at this period lies m the hypogastrium During the first 
three months the organ retains its pear-shaped outline, afterwards it develops 
laterally and becomes more ovoid If the abdominal walls permit of an accurate 
examination of the shape of the uteius, its form when gravid, together with its 
mobility and elasticity to the touch, enables the experienced practitioner to 
arrive at a fairly accurate diagnosis during the earlier months At, or soon after, 
this period, alternate contraction and relaxation of the uterine walls may be 
detected by palpation The vaginal portion of the cervix becomes soft and 
yielding from mhltration with serum, the edges of the os being rounded , owing 
to the general tumefaction of the surrounding parts the cervix seems shortened 
The mucous membrane of the vagina acquires a cyanotic appearance, and the 
small veins of the vulva are enlarged and prominent Bimanual examination — 
one hand grasping the fundus, and the first and middle fingers of the other 
applied within the vagina to the os -enables the operator to ascertain the 
size of the uterus, and probably, in the earlier months — by means of reciprocal 
movements of the two hands— to feel the sensation of a mobile body within it 
The uterine souffle is a blowing sound synchronous with the maternal pulse , 
it chiefly arises in the artenes which run up the cervix, but extends to various 
parts of the uterus , it may be heard about the fourth month or even earlier 

The signs so far enumerated are suggestive, but not conclusive There are 
but two incontrovertible signs of pregnancy — the sounds of the fcetal heart, and 
the presence and movement of the foetal members as felt through the abdominal 
walls The foetal heart beats at the rate of 120 to 160 m the mmute, the sounds 
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resemble the tick of a watch at some distance from the ear When the foetus 
IS in the usual position they are best heard to the left of the umbilicus, a little 
below it They become audible about the 18th or 20th week, but at times they 
may be heard earlier If the child is surrounded by an unusually large amount 
of liquor amnii, or if there is a very thick layer of fat on the maternal abdomen, 
the foetal heart-sounds are heard with difficulty if at all By careful palpation 
the parts of the child’s body that are accessible through the abdominal paneties 
of the mother may be distinguished, and in the living child movements may be 
felt Here also tlie conditions which impede recognition of the foetal heart- 
sounds will probably prevent manipulation of the foetal members , unless the 
contour of the child’s body can be detected, the perception of movements cannot 
be relied on as a jiroof of pregnancy, since erratic contraction of the recti muscles 
of the maternal abdomen might be mistaken for them If the child is dead the 
recognition of the foetal members is the only positive sign of pregnancy 

Since the infallible signs of pregnancy are not available during the first 
eighteen weeks of pregnancy, no positive statement on oath can be made until 
this time has expired, which is equivalent to saying that the occurrence of 
pregnancy cannot be positively determined until quickening has taken place 
A negative result yielded by an examination made after a supposed pregnancy 
of eighteen weeks’ duration affords no proof that the woman is not pregnant , 
the difficulties already mentioned may prevent recognition of the signs of preg- 
nancy, and a further difficulty may be interposed by the child being small and 
of feeble vitality As in all other propositions, it is easier to prove a positive 
than a negative , if the foetal heart-sounds arc heard, whether the body can be 
felt or not, the fact of pregnancy is established , if neither one noi the other is 
discoverable, no positive conclusion for the moment can be ariivcd at It 
IS under conditions like these that the suggestive signs of pregnancy are of 
value, as affording grounds for delay and subsequent re-exam i nation or not, 
as the case may be Usually a woman pleading pregnancy will state that she 
18 several months advanced, so that some indications of the alleged condition 
will be present , should she state that she has been only recently impregnated, 
further examination must be postponed whether there are any indications of 
pregnancy or not 

POST-MORTEM APPEARANCES OF PREGNANCY. 

Little need be said under this head In addition to many of the objective 
signs of pregnancy in the living, two further indications are described, of which 
the first only is of importance (a) The presence of an OVUm with villi, or of 
a fOBtus with placental attachment (b) The presence of a so-called true corpus 
luteum in one of the ovaries If an impregnated ovum, sufficiently developed 
as to be recogmsed as such, is found in the uterus after death (or, in case of 
ectopic gestation, elsewhere), the fact of pregnancy is established Certain 
abnormal products of conception may replace the ovum or foetus , it is, there- 
fore, necessary to distinguish between such abnormal products and other patho- 
logical conditions which occur independently of impregnation These abnormal 
products of conception are called moles. They are of two kinds-— the sanguineous 
mole and the vesicular mole 

The sanguineous mole is the result of haemorrhage into the foetal membranes 
The embryo penshes m consequence of pressure produced either by bulgmg 
of the chorion and amnion into the foetal cavity, or the chonon is ruptured 
and the foetal cavity is distended with blood , the embryo undergoes maceration 
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and disappears, or it escapes if the ovum ruptures If the membranes with the 
blood-clots remain long m the uterus, calcareous deposits may occui in them 
In some cases the distended chorion and amnion form what are known as blood- 
cysts The sanguineous mole rarely exceeds the size of an orange A mole 
may exist along with a foetus which undergoes normal development, twin 
conception having taken place one of the ova develops, the other 
degenerates 

The vesicular mole is formed by vesicular degeneration of the villi of the 
chorion The appearance is that of a vast number of vesicles varying from the 
size of a pin’s head to that of a pigeon’s egg The vesicles arc, as it were, threaded 
in rows, t ysts forming along the length of the villi , the cysts are filled with a 
fluid containing mucin and albumin in varying proportions The embryo 
perishes, and if the degenerative process commences at an early peiiod of preg- 
nancy all traces of it may have disappeared when the mole is examined , if it 
commences at a later peiiod remains of the embryo or foetus may be found 

It 18 unfortunate that the term ‘ hydatid mole ” has been api)lied to the 
results of vesicular degeneration of the chorionic villi, a condition which has no 
relation with the true hydatid The distinction involves more than mere 
pathological accuracy it determines the important question- Can a “ hydatid 
mole ” be formed without impregnation ^ From the description given, it will 
be seen that the so-called “ hydatid ” or vesicular mole results from degcneiation 
of a product of conception , therefore it can only occur as the result of impregna- 
tion The true hydatid (echinococcus) is very rarely found in the uterus 
Gunsburg ^ reports a case in which labour was impeded by a true hydatid 
growing from the lower part of the uterus, and states that he found only four 
cases recorded of hydatid tumour in the cavity of the pelvis 

Corpus Luteum. — The difference between the so-called true and fal&e corpora 
lutea was formerly regarded as, in itself, constituting proof of the pregnant 
or non-pregnant condition having obtained during life 

The false corpus luteum, or as it is also called, the corpus luteum of men- 
struation, does not undergo development under the usual conditions 

The true corpus luteum, or corpus luteum of pregnancy, develops for several 
months after impregnation, and attains a very much larger size This increased 
development is due to greater activity of the circulation, and probably also 
to trophic nerve influences resulting from the presence of the ovum in the uterus 
Such increased development, however, may take place in consequence of myo- 
mata and other pathological conditions of the uterus On the other hand, 
pregnancy may occur without the formation of a true corpus luteum It may 
be accepted for meflico-legal purposes that corpora lutea, as indications of preg- 
nancy or of non-pregnancy, are of no diagnostic value 


SIGNS OF DELIVERY. 

The question of recent delivery most frequently comes under the notice 
of the medical jurist m relation to infanticide or to concealment of birth In 
civil cases feigned delivery may require investigation In respect to imputations 
against the chastity of unmamed women and under other circumstances, an 
opinion as to the occurrence of remote delivery may be reqmred 

Taking recent delivery first, the subject is divisible into the signs observable 
in the livblg, and those observable in the dead. 

* Centraiklatt fiir Oynakciogte, 1884 . 
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SIGNS IK THE UVING OF RECENT DELIVERY AT TERM. 

A woman who has boen delivered at term within two or three days of the 
period of examination presents more or less the following appearances There 
IS usually a certain languid look, like that of a person recovering from an illness 
The lower eyelid and its surroundings are pigmented to an extent which varies 
with the complexion of the individual The temperature may be slightly elcvate*d 
The pulse slows immediately after labour, and then quickens, and again slows, 
and remains so for several days , it is full, but there is no increase in arterial 
tension The skin is moist The breasts are full and elastic, or they may be 
hard and nodulated , the superficial veins arc visible The nipples are described 
in the pregnant condition The fluid colostrum - at fiist secreted is not true 
milk , it IS viscid, and contain yellow particles visible to the naked eye Micro- 
scopical examination shows the presence of large corpuscles called Colostrum 
corpuscles, which are composed of a number of fat granules bound together 
by a hyaline substance Accoiding to Heidenhain, these corpuscles are cells 
of alveolar epithelium, which become round and faintly granulai, and eventually 
take up fat granules from the alveoli , when treated with acetic ac id they display 
nuclei Tiue milk contains very few colostrum corpuscles, and less albumin 
than IS present in colostrum The abdominal walls are flaccid and wrinkled, 
beneath them the uterus is felt as a hard round ball The cervix is soft, and open 
at the internal os , the external os is patulous, the lips being bruised, and they 
may be torn The internal os begins to close during the first twenty-four hours , 
the external os remains patulous for a long time The vagina is dilated and 
relaxed, the rugae being absent The mucous membrane e at the mouth of the 
vagina usually exhibits some slight tears, especially in primiparae , in them 
also any remains of the hymen are completely destroyed, as evinced by the 
presence of recent tumefied nodules {carunculw myriifoime'^) The vulva is 
tumid and open, especially at its perineal aspect The posterior commissure 
IS usually ruptured, the perineum in some cases being lacerated The lochia, 
at first almost pure blood, change about the third day to a serous fluid more or 
less tinged with blood, containing epithelium, mucus, exudation-corpuscles, 
and shreds of membrane Subsequently, the blood diminishes, and its place 
IS taken by fatty granules and pus, the colour changing to yellowish or greenish 
The amount and the duration of the lochia are variable The signs of recent 
delivery are well-marked for the first few days , after the lapse of a week they 
are more difficult of recognition, and in a fortnight will have so far disappeared 
as to render absolute diagnosis of recent delivery impossible It is to be under- 
stood that the signs enumerated refer to those which follow delivery at term 


SIGNS IN THE DEAD OF RECENT DELIVERY AT TERM. 

In addition to the indications available m the living, ocular inspection 
of the uterus and its appendages becomes feasible when a necropsy is made 
of the body of a woman recently delivered If death has taken place soon after 
delivery, before the commencement of involution, the uterus will present the 
Appearance of a flabby bag nine or ten inches long, with widely open mouth 
Within, the surface is irregular and is covered with coagula of blood, with portions 
of decidua and with flakes of lymph At the part where the placenta was attached 
the muscular structure is devoid of covering, and is darker m colour than the 
rest of the organ Here may be seen as large lacunse the opemngs of the dilated 
veins {utenne sinuses). The eervlx is drawn out and is much thinner than the 
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walls of the body of the uterus , it often presents a bruised and ecchymoscd 
appearance The vagina is dilated, relaxed, and devoid of rugse A so-called 
true corpus lutouiu will probabl;y be found in one of the ovaries 

SIGNS IN THE LIVING OF REMOTE DELIVERY AT TERM. 

In a woman who has given birth to a child at some remote period the breasts 
are more pendulous and flaccid, and the nipples usually more prominent, the 
areolae being deeper in tint than in nullipaious women The abdominal walls 
also are not so firm and elastic, and the skin of the abdomen is usually marked 
with streaks of a silvery lustre , these marks ai e not invariably found after 
pregnancy, they are wanting in about 8 per cent of cases that have gone on to 
full term They occur from other causes than pregnancy from peritoneal 
tumours, ascites, ovarian tumouis, and on the legs from typhoid and typhus 
fevers , m jiregnant women they also occui on the breasts Although often 
called cicatrices they do not result from replacement of one tissue by another, 
which IS tlie characteristic of a cicatrix They are due to paitial absorption 
of some of the elements of the skin and to modifications of others The fibrous 
tissue of the corium, which is normally arranged in a kind of dense network, 
18 rearranged in parallel lines which traverse the stieaks from side to side , 
the papillee aie diminished in size by atioplij, and are spread wider ajiart The 
iabia are more open and the posterior commissure is usually represented by a 
cicatrix which may extend to the perineum The hymen will not only be replaced 
by carunculee myrtifornu's, but the continuousness of the nodules composing 
the carunculae will be destroyed The formation of caruiiculsD results from 
coitus, but the base of the hymen remains where the mucous membrane of 
the vagina is folded over to form it and is only completely destroyed by the 
passage of the child's head The vagina is more open and smoother than before 
child-bearing, its anterior wall may project into the lumen of the canal The 
cervix uteri is uregular, the os is puckered, fissured, and more circular and patent 
than 111 nullipaious women, admitting the tip of the huger 

These signs are best marked in women who have borne many children 
When a woman has borne one child at a period remote from the time of exami- 
nation, many of the signs may be wanting The most deceptive appearance 
is presented by women who have given birth to a single child short of the full 
teim In such cases, after the lapse of a few^ ^ears there may be no indication 
that the woman has been delivered even two or three deliveries of this kind 
may leave no trace, the woman presenting all the characteristics of a nullipara 

SIGNS IN THE DEAD OF REMOTE DELIVERY AT TERM. 

The only additional evidence to that afforded by the signs of delivery in 
the living 18 obtained from inspection of the walls and cavity of the uterus 
The uterus that has contained a child remains permanently larger and heavier 
than in the virgin state The walls are thicker, and the cavity is not so triangular 
m outline, the angles where the Fallopian tubes enter being rounded off Evi- 
dence of past rents of the external os may be seen as cicatrical irregularities 
The difference between a parous and a nulliparous uterus, however, may not 
be sufficiently well marked in a given case to enable a decision to be arrived 
at ^ 

^ See Trans of the ObstetruMl Society, vols xvu and xvm 
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CHAPTER XIV 

CRIMINAL ABORTION. 

In medical language the term aboition refers to the expulsion of a foetus, or 
an embryo, before the viable period -i c , before the twenty-eight week 
of gestation Delivery after the twenty-eighth week, but before full term, is 
called permature labour The word miscarriage is used for any interruption 
of pregnancy befoie term Under the term abortion, the law includes both tlieso 
periods, therefore criminal abortion consists in unlawfully procuring the expulsion 
of the contents of the gravid uterus at any period of (jestation shoU of full term 
It will be observed that this definition does not provide for the induction of 
premature labour by medical men The law does not recognise this proceeding 
by making any exception m its favour, hence the necessity for medical men to 
protect themselves when about to induce labour prematurely, for the purpose 
of saving the mother’s life, or from other proper motives, by explaining the object 
and necessity of the operation to all concerned, and, if possible, obtaining the 
moral support of a colleague Under certain conditions the necessity for the 
operation is universally admitted, and if the pi actitioner under such conditions 
acts openly, he is held to be exonerated from tlie penalties imposed by the 
law , this does not mean that legal proceedings cannot be instituted, but no 
conviction would ensue 

The law is thus expressed — 

“ Every woman being with child, who, with intent to procure her own mwcamage, 
shall unlawfully administer to herself any poison or other noxious thmg, or shall 
unlawfully use any instrument or other means whatsoever, with hlce intent, and 
whosoever with intent to procure the miscarriage of any woman, whether she 
be or be not with child, shall unlawfully admmister to her, or cause to bo taken 
by her, any poison or other noxious thing, or shall unlawfully use any instrument 
or other moans whatsoever with like intent, shall Ifb guilty of felony ” • 

“ Whosoever shall unlawfully supply or procure any poison or other noxious thmg, or 
any instrument or thmg whatsoever, knowing that the same is mtendod to lie 
unlawfully used or employed with the mtont to procure the miscarriage of any 
woman whether she be or be not with child, shall bo guilty of a misdemeanour ” 
(24 and 25 Vict , ch 100, ss 58 and 59 ) 

Attention is first directed to the statement that the intention of the act 
constitutes the crime If means are taken to produce abortion it matters not 
whether the woman is or is not pregnant , and further, if the woman is pregnant, 
it is not necessary that abortion should follow the attempt to procure it in order 
to constitute the crime If a woman places herself m the hands of any one 
with the object of having abortion criminally induced, and she dies m conse- 
quence, the operator or administrator is guilty of murder, although he or she 
had no intention of causing the woman’s death. If the means employed were 
of such a nature as not to be dangerous to life, the crime may be reduced to 
manslaughter This throws great responsibility on medical witnesses In the 
first of the two sections of the Act quoted, it is stated that the administration 
of “ any poison or other noxious thmg ” with intent to procure abortion is felony 
The question becomes what is a noxious thing ^ Any substance, however 
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haunless, under certain conditions or m certain amount may be held to be 
injurious , much depends on the intent with which it is administered For 
example, if a large dose of jalap is secretly administered as a practical joke, 
01 in some alcoholic beverage, with the object of punishing a surreptitious 
drinker of the same, the law regards such a proceeding as a venial offence 
If the same drug is administeied to a pregnant woman, or to a woman whom 
the administrator believes to be pregnant, with the object of procuring abortion, 
it would probably be regarded as a ‘ noxious thing ’ , not because the admini- 
stiatoi IS of necessity likely to be followed by abortion, but on account 
of the criminal intention it displays (see Section 58 above quoted) It might 
be supposed that the word “ noxious ” was redundant in relation to the phrase 
“ other means whatsoever,” inasmuch as the latter covers all the ground , it 
IS not improbable, howevei, that the framer of the Act had m his mind a reference 
to mechanical or local means of procuring abortion The hrst clause specifi<*s 
poison, and then strengthens or enlarges the term by adding ‘ or other noxious 
thing ’ The second clause specifies “ any instrument,” and to pievont quibbling 
adds “ or other means whatsoever ” One judge, however (Brett), ruled in a case 
of criminal abortion, that the word “ noxious ” should be omitted in the indict- 
ment, as the compiehensive phrase “ other means whatsoever ” included any 
substance administerc^d whether noxious or not {Re/j v 1871) As 

this ruling does not universally obtain, it is necessary for the medical witness 
to be prejiared to exjiiess an opinion in the witness-box as to the properties, 
noxious or otheiwisc*, of the drugs most commonly used with the object of 
procunng ciiminal abortion 

MODES OF PROCURING CRIMINAL ABORTION. 

Criminal aboition is attempted in one or moie of three ways — By the 
admimstiatwn of diuqs by the mouth, by acts of geneml violence, by mechanical 
meam used directl> to the uteius or its contents 

Two classes of drugs which are reputed to act directly on the uteius include 
many of the substances used for procuring abortion c riminally— they are etn- 
menagoqves and eihohcs The former are supposed to promote menstruation 
or to le-establish it after its arrest from causes other than pregnancy, the latter 
aie supjiosed to cause the expulsion of the contents of the gravid uterus What- 
c\ei value this distinction may have in thciapeutics, it is not without importance 
to the medical jurist In the case of those who have even a limited acquaintance 
with the properties of drugs, the administration of a drug supposed to possess 
ecbolie properties would have much more significance than if it was known 
merely as an emmenagogue The accused may state that he did not know the 
woman was pregnant, he was only told that there was a temporary absence of 
menstruation, the administration of an enmienagogue would be consistent 
with such a statement, but not that of a reputed ecbolic , such a drug would 
only be given when the objcMjt of the administrator was to empty a gravid uterus 
Unfortunately the distinction between these two classes of drugs is not well 
defined, many drugs are included in both There are, however, two or three 
that would not be administered for sunple stoppage of menstruation 

A favourite emmenagogue of the working classes is pennyr 03 fal {Mentha 
puleqinm), usually given as pennyroyal tea , it has also been used for procuring 
abortion, and is about as efficacious in one direction as m the other This is 
a substance that might be innocently administered to a woman in the early 
stage or pregnancy, the administrator regarding the case as one of simple arrest 
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of menstruation Savin {Juniperus sabina) is another so-called emmenagogue, 
but with a different reputation , it is better known as an abortive The selection 
of this drug for the purpose of restoring arrested menstruation would be 
suspicious of criminal intent Savin is an irritant, and possesses no real 
emmenagogue nor ecbohc properties The like may be said of a number of 
substances popularly regarded as abortifacients, as rue, tansy, yew, saffron, 
etc In addition to reputed ecbolics, powerful purgatives, as colocynth, aloes, 
and gamboge , emetics, as tartar emetic , irritants, as arsenic, salts of lead, 
phosphorus, cantharides, and hellebore, have been resorted to Quinine in 
large doses (20 grs ) causes contraction of the gravid uterus, and has been taken 
improperly Pituitary extract is also a powerful stimulant to uterine contrac- 
tions 

The drug which is most often regarded as an ecbohc is ergot {Secale cornutum) 
When labour at term has commenced, the contractions of the uterus can both 
be increased and altered in character- becoming more tetanic —by the admini- 
stration of ergot This specihc action on the uterus has led to the use of the 
drug foi this purpose of initiating contraction of the gravid but quiescent- 
organ Experiments on animals justify, but experience of its use with the human 
female negatives, the views held by many as to its efhciency in procuring abor- 
tion Robert ^ states that two constituents of ergot, cornutme and sphacelimc 
acid, produce abortion m dogs and cats In the earlier months of pregnancy 
(the period when abortion is resorted to) the administration of ergot will not 
induce miscarriage m the quiescent human uterus, except the organ is predisposed 
to part with its contents on account of a diseased state of the membranes of 
the ovum, such as occurs in syphilitic subjects, or from general disturbance 
of the system caused by the toxic action of the drug Even when abortion is 
threatened- as evinced by haemorrhage- the action of ergot docs not necessarily 
stimulate the uterus to expulsive efforts Attliill ^ gave it in such a case with 
the object of emptying the uterus , the haemorrhage was arrested, but no 
abortion resulted , the patient gave birth in due time to a living child 
Even when full term is approaching, ergot will rarely initiate labour Arrhill ® 
states that he has frequently given ergot as a preventive of post-partem haemor- 
rhage, commencing its admimstration a week of ten days before the expected 
advent of labour, and never once had reason to suppose that it hastened that 
event Saxinger * records a case in which a woman with contracted pelvis, 
on two occasions had premature labour induced by means of the introduction 
of a bougie On the third occasion— four or five weeks before term — powdered 
ergot was tried in place of mechanical means Four grms (62 grains) of the 
fresh powder were given daily for three days, when the pulse fell from 88 to 
60 beats per minute, and the patient was attacked with vomiting and feebleness, 
but the uterus did not respond The expenence of many other obstetricians 
corroborates the conclusion that, in the absence of predisposing conditions, 
ergot in non-poisonous doses has not the power of developing uterine action in 
the quiescent gravid state 

When abortion has resulted from the use of ergot it has been due to the 
general toxic effects produced. Richter ® reports the case of a girl six to seven 
months pregnant, who took from 2 to 4 ounces She suffered from the symptoms 
of acute ergot- poisoning— quick pulse, thirst, pain in stomach and abdomen, 
stoppage of urine, great restlessness -and, half an hour after giving birth to 

' The Pradittoner, 1885 * Dnbltn Jourv of Med Science, 1888 

Bnt Med Journ , 1889 * Maachka’s Handbuch, Bd. 3 

® Viertdjahrgschr f get Med , 1861 
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a dead child, died from profuse haemorrhage Tardieii ^ reports the case of a 
woman four months pregnant who aborted in consequence of taking ergot, 
and died from peritonitis twenty-four hours afterwards In another case, 
reported by Otto,^ death took place shortly after the expulsion of an embryo 
five inches in length Death may result from ergot without abortion having 
occurred, illustrations of this will be found in the toxicological section on 
ergot poisoning 

During recent years the use of lead, most frec][uent]y in the form of pills 
made from diachylon, has become faiily common The practice appears to 
have originated m the Potteries, where women working w'lth lead would be 
likely to discover its effects m this direction Hall ® who has made an exhaustive 
enquiry into the subject, states that there have been hundreds of cases in the 
Midlands, and that from that area its use has spread to various parts of England, 
while cases have also been recorded in Scotland and Wales The information 
appears to be handed on by women of the midwife class, and there is also a 
belief that taking lead before menstruation will shorten the period and prevent 
conception occurring Lead undoubtedly has a powerful effect in bringing about 
expulsion of the uterine contents, but it is not likely to do this without producing 
the severer symptoms of plumbism It is probable that many of the women 
who take diachylon are unawaie of its jioisonous action, or even, outside the 
Potteries, that it contains lead Unexplained cases of plumbism in pregnant 
women should now always be looked upon with suspicion 

It may be inferred, from a consideration of the cases recorded in which 
abortion has been attempted by resort to drugs, that no infallible c'cbolic is 
known When abortion has resulted from the uses of drugs, it has been due 
either to a predisposing condition of the uterus or of its contents, or to the 
general toxic effects of the substance taken 

General Violence as a Cause of Criminal Abortion.- The universal experi- 
ence of medical practitioneis is that under certain conditions pregnant women 
may suffer from general mechanical violence of an extieme kind without causing 
miscarriage, and under other conditions the uterus rids itself of its contents on 
the slightest provocation Since excessive violence to one woman fails to produce 
results which follow the occurrence of a mere shadow of it to another, it is obvious 
that the result is determined by intrinsic rather than by extrinsic relations 
So long as the gravid uterus and its contents maintain their normal healthy 
relations towards each other, general violence is not usually successful unless 
the mother’s life is endangered and not always then 

When general violence is resorted to with the intention of causing abortion, 
one or more of the following methods may be adopted —Purposely falling 
down stairs, or from a height, the use of excessively tight stays, allowing the 
abdomen to be violently kneaded, walking, or riding on horseback, for many 
successive hours until the bodily powers are quite exhausted, and other means, 
all of which are singularly futile Such are usually the prelude to more direct 
and efficacious procedures 

Local Violence as a Cause of Criminal Abortion.— It has been shown that 
drugs and general violence, as a rule, fail to bring about miscarriage Greater 
success attends the use of mechanical means, applied in such a way as to disturb 
the relation between the uterus and its contents To accomplish this the force 
must be applied directly to the parts in question , the usual method is to pass 
up the vagina, m the direction of the womb, some pointed instrument, such as 

^ A nnales d’llygtene, IS55 - Maschka’s Bd 3 

* International Medical Congress, 1913 
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a piece of wire or of wood, the object being to perforate the nieinbranes thiough 
the os uteri The operation is of ancient date , it is described by Soranus of 
Ephesus, who flounshed about the end of the first century The direction 
actually taken by the instrument depends upon the knowledge and skill of 
the operator An abortionist who has some slight acquaintance with the anatomy 
of the parts, and has had sufficient practical experience to enable him to utilise 
it, will at least endeavour to pass the implement thiough the os uteii, with the 
object of puncturing the membranes of the ovum A less informed peison, 
who has probably only heard the method described as “ passing a jnece of wire 
up the piivate paits till blood comes,” will perforate the ceivix, or the body 
of the uterus, m the endeavour to reach its contents Unqualified practitioners 
of a low type, and some who are qualified, use male metallic catheters, and by 
taking care not to wound the uterus, are not unfrequently successful in accom- 
plishing their object without much disturbance of the woman’s health There 
are reasons for believing that abortion is ciiminally procured in a vast number 
of cases in which the operation is undertaken by men who have, or who have 
had, some relation with the medical profession, and who are, theiefoie, capable 
of exercising such a degree of skill in puncturing the membranes as to avoid 
injiiiing the uterus, this materially diminishes the iisk of the operation, and 
consequently lessens the probability of tlie crime being detected It appears 
to be the practice of some abortionists after passing an instrument to advise 
the woman to consult a registered practitioner as soon as there is any pam or 
hasmorrhage The case thus comes before him as a natuial abortion, and 
suspicion is loss likely to be aroused 

Cases m which criminal abortion has been [uocured rarely come before 
a court of law except when the lesult of the proceeding has been fatal to the 
mother As the woman solicits the ciime, and is a culpable paity, it is only 
natural that she should strive to conceal it , m this she is usually successful 
unless her life is endangeied, when the necessity for legitimate medical advice 
puts others in possession of the secret Fatal results are mostly due to ignorance 
or to recklessness on the part of the operator, and to carelessness on the part 
of the patient It is well known to obstetricians that puncturing the foetal 
membranes is not always followed by immediate expulsion of the uterine con- 
tents , days of inaction may intervene Under such circumstances the woman 
becomes impatient, and urges the abortionist to take more active measures 
In this way even a practised hand may be induced to resort to unnecessary 
violence by which he perforates or lacerates the uterine mucous membrane, 
and so gives rise to septicaemia Abortionists are not unfrequently of intem- 
perate habits, and under the influence of drink they lose their usual cautiousness, 
and do more damage than they intended The patient also being obliged to 
comport herself as though nothing was the matter, goes about her daily woik, 
and thus adds another element of risk 

The procurers of criminal abortion sometimes adopt more heroic means 
than simple puncture of the membranes Wherry ^ records the case of a woman 
three months pregnant who had the foetus cut in pieces in utero by an abortionist 
with what she described as a “ silver hook ” The legs, the arms, and the head 
were separated from the trunk, the fragments coming away piecemeal , they 
showed no signs of decomposition, the skin being rosy and firm Peritonitis 
ensued, but the woman recovered 

Attempts are occasionally made by unscrup ulous women to avail themselves 
by fraud of the skill of honourable members ai the medical profession in otder 
^ Brit Med Joumalj 1881 



106 


FORENSIC MEDICINE AND TOXICOLOGY 


to procure abortion Such women will go to the consulting-room of a medical 
man, or to the out-patients’ room of a hospital, and state that they arc suffering 
fiom displacement of the womb, adding that the present is not the first time 
that the organ has become displaced, and that on previous occasions the doctor 
tli<‘y consulted straightened oi replaced it with the aid of the uterine sound 
If IS needless to say that inquiries as to the ]) 088 ibility of pregnancy are skilfully 
evaded, and as the fraud is attiunpted in the eailiest months, a medical man 
oft his guard is easily dec( ived Miscarriage may be induced by passing a bougie 
between tlie ovum and the uterine walls and allowing it to remain until expulsion 
takes place, by vaginal douches of waim water, and by dilatation of the 
cei viral canal by means of elastic dilators, methods usually only adopted by 
skilled persons De la Touche ^ relates the case of a pregnant woman who 
herself mtioduced the nozzle of a syringe into the os uteri , a female abortionist 
then manipulated the ball of the syringe, but before half the injection had reached 
the uterus the patient fainted and diccl forthwith At the necropsy the mem- 
bianes were found to be detached from the lower sc'gment of tlie uterus, but the 
placental zone was intact Death was apparently due to syncope, as nothing 
c'lse abnormal was discovered Syncope, which ma}- be fatal, occasionally occurs 
after the introduction of the uterine sound S<‘e section on sudden death, 
p 31 

Occasionally the woman herself attempts to iirocure her own miscarriage 
by direct mechanical means Various implements have been used with this 
object Paitridge ^ i elates the case of a woman in the seventh month of preg- 
nancy who introduced a hair- pm, points downward, into the uterus and allowed 
it to remain No aboition took jilace for three wveks , the woman then became 
ill and sought medical advice, when the hair-pin was found to have penetrated 
the walls of the uterus The* os w'as dilated, and the hair-pm and ovum were 
extracted twenty-thr<‘e da>s after the introduction of the former, the patient 
died of peritonitis Green ^ descubes the case of a married woman who intro- 
duced a crochet-hook into her uterus, a plan which she had found successful 
on a previous occasion The hook slipped from her fingers and she was unable 
to recover it, though she sought for it with a “ marrow spoon ” When seen 
three days later, she conqilained of pain in the lower part of the abdomen, 
and there had been slight heeniorrhage from the vagina Three days later she 
said she could feel the hook in the abdomen, and indicated a sjiot midway 
between the umbilicus and the pubes, where a hard foreign body was palpable 
On making an incision, the hook, which was of bone and inches long, was 
found lying between the layers of the mesentery The woman made an un- 
interrupted recovery It was remarkable that the passage of an unsterilised 
instrument into the abdomen and its presence there for eleven days caused no 
septic trouble 

Percy ■* records a case in which a young woman attempted self abortion by introducing 
a cathetoi into the vagina Pam and flow of blooii followed, and two days later she con- 
sulted a physician, who decided that the abortion should be completed “ The doctor 
mseited matrumonts and worked for a long time, causing most excruciating pain and severe 
bleeding ” After two hours he pncountei^ a loop of intestine m the vagina, and he then 
packed the vagina and sent the patient to hospital On admission the patient was collaxised 
and bleeding from the vagina Lab^rotomy was performed, and it waa found that 20 mches 
of the sigmoid flexure had been separated from its mesentery There was a tear m the 
Vilodder 4^ inches long, and perforati 9 n of the anterior vaginal wall A loop of the sigmoid 

^Sematne Qi/mad , 1896 \ » Bnt Med Journ ,1912 

^New York Med Journ , 1884 1 ^Surgtcal CUmcA of Chicago, vol i , 1917 
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flexure filled the bladder and protruded into tht vaj^ina The alKlominal cavity contained 
blood clots and three waxis of cotton wool halt the si/e of a man’s hst The uterus had not 
been mjurcd, and gestation was undisturbed 

The loop of the sigmoid which had been stnppeil of its mesentery was resected, and the 
rents m the Vaguial wall and bladder were ropaiied The patient made a good recovery, 
and pregnancy was not interrupted 

The attempt to jirocuie criminal abortion is usually made in the earlier 
months of pregnancy before the enlargement of the abdomen becomes ob\ lous 
Young, mexpeiienced girls as a lule resort to drugs first, and, after proving their 
inefficacy, apply to the piofessional abortionist , m this way the actual abortion 
may be delayed until the third or fourth month or later Women of more 
expeiience seek mechanical aid as soon as they suspect their condition— after 
the omission of one menstiual period It is to be remembered that married 
women, as well as those who are single, have recourse to forced miscarriage 
In the eailiest months the attachment of the ovum to the uterus is but feeble, 
and consequently direct mechanical distuibance is almost certain to cause 
miscall lage , if effective, the uterus expels its contents iii from a few hours 
to three or four days after the operation It is quite possible, however, foi a 
uterine sound (or other similar instrument) to be introduced into the cavity of 
the gravid uterus without causing miscarriage , m such cases the membranes 
are not ruptured , the blunt sound passes between them and the uterine wall, 
and produces but slight separation Many gynaecologists have unwittingly 
passed a sound into a gravid womb wuthout ill effects Saxinger^ relates a case 
in which a medical man (undei the impression that he had to deal with a ])atho- 
logical condition of the organ) on two separate occasions passed a sound into 
the uterus of a jiregnant woman in the early months without interfering with 
the 1101 mal course of gestation 

The induction of criminal abortion imperils the patients life in two ways 
- by causing prof me hcemoirhuje, the result of retention of the jilacenta oi 
some other product of conception, or by septic inflammato) y pioces^es Lesser® 
states that in instrumentally induced abortion the extent of injury to the uterus 
does not materially influence the length of time the woman survives, sopticfiemia 
being always the cause of death Septicaemia following abortion is a suspicious 
symptom pointing to mechanical interference as the cause Little surjirise 
can be felt at the frecjuency with which septic inflammation follows cnmmal 
abortion when the absence of all attempts to render the instruments used aseptic 
IS taken into account It is not to be forgotten, however, that death of the ovum 
from pathological causes may detcnnine septic inflammation from absorption 
of the products of putrefaction The retention of the placenta, or part of it, 
after spontaneous abortion also frequently gives rise to septicaemia 

SIGNS OF ABORTION IN THE LIVING. 

The indications that abortion has taken place vary with the peiiod of 
gestation at which it occurred and the interval that elapses between the event 
and the examination If pregnancy is cut short m the first or the second month, 
even on early examination very little will be found different from that which 
accompanies an ordinary menstrual period , when /a few days have elapsed 
the parts will have entirely recovered their usual c^dition Abortion at three 
or four months leaves immediate traces behind inr the form of a moie or less 

' Maschka's HflwrfftwrA, Bd 3 ^ Atlas der ger [Med (zweit© Abtheilung), 1891 
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patulous condition of the vagina, and possibly the vulva may be swollen Spicgel- 
berg ^ dosciibes a funnel-shaped condition of the cervix uteri, which grows 
narrower from below ujiwards, as being very chararteiistie of the recent occur- 
rence of abortion The condition of the breasts should be investigated The 
further pregnancy is advanced so much the more w'lll the signs of abortion 
resemble thosi* aln ady desciibed as attending delivery at term As the signs of 
abortion aie less ])ronounced than tliose of delivery at teim, so do they disap- 
pear sooner The examination of a woman after the alleged occuriencc of 
aboition should be conducted within twenty-four hours, otherwise little informa- 
tion will be yielded by it Pathological indications in the form of imdritis or 
])critonitis may be present 

SIGNS OF ABORTION IN THE DEAD. 

In making the preliminary incisions and in removing the uteius with the 
vagina attaelied, great care must be taken not to injuie it in any way If the 
vagina is slit open some indications may be afforded as to the best direction 
in which to dissect the uterus, in order to trace out any punctures in its walls , 
any such puncture, or laceration, should be carefully measured, and its position 
and direction ascertained The length and the breadth of the cavity and the 
thickness of the uterine walls should be measured The ])resen( e m the substance 
of the uterus of products of inflammation, the position of any perimetric in- 
flammation, the presence or absence of mucous membrane m the cavity, and the 
appearance of its walla are respectively to be noted If the third month of 
gestation has been accomplished the site of the placenta will probablv be dis- 
tinguishable Those who have not previously examined the cavity of a uterus 
recently delivered in the natural way are liable to draw erroneous conclusions 
from the appearances presented, more especially when the later months of 
gestation have been reached The walls of the cavity are black and irregular 
■ — as though biuised- and convey the idea that violence has been resorted to , 
care must be taken to distinguish between the physiological condition and one 
that results form mechanical ill-usage The ovaries should be examined for 
corpora lutea, not that the information thus obtained is of importance, but 
because questions on the subject may be asked bv counsel In addition to 
ascertaining the condition of the generative organs th(* state of the stomach 
and the intestines must be investigated for possible indication of irritant 
poisoning resulting for the administration of one or more of the so-called ecbolics 
For the same reason the kidneys should also be examined In exceptional 
cases a caustic fluid has been injected into the vagina for the purpose of inducing 
abortion , the condition of its mucous membrane is, therefore, to be observed 
Lastly, if an embryo is found in the generative tract its probable age is to be 
ascertained 

The following is an epitome of the stages of development Of the foetus during 
the first five months of mtra-uterme life - 

One Month — The ainbryo measures about one third of an moh m a straight line from 
cephalic to caudal ourvb, and three quarters along the curve , the ovum is about three 
quarters of an inch long presence of the limbs is indicated The nasal pits, a cleft 

mdioatmg the position of the mouth, and two black dots representmg the eyes, with the 
umbilical vesicle and the blood vessels, are present The amnion is close to the embryo, 
and IS separated from the villoit^ chonon by a clear cavity 

^^^ehrbuch der OeburtsJudfe 
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Two Months. — ^The embiyo measures half an moh m a straight Imo fiom highest point 
of cephalic curve to caudal curve , along the curve about an inch It weighs 60 grams 
The nasal and oral openings are separated The liead is becoming distinct from the body 
The Sylvian fossa is distinguishable The primitiio kidneys (Wolffian bodies) have almost 
disappeared, and have become divided into urinary and generative organs The first centres 
of ossification have appeared in the lower jaw, the clavicle, ribs, and bodies of the vertebrae 
The amnion is in contact with the cliorion, the amniotic cavity contams more fluid 1'ho 
vilh of the chonon arc especially well developed at one spot The umbilical vessels passmg 
to the chorion are the only visible remains of the allantois ' 

Three Months — ^The embryo is to 3^ inches long, and weighs from 300 to 450 grams 
The head is separated from the tiunk by the neck The ribs are sufiiciently developed a>s 
to differentiate the chest and abdomen The pupillary membrane is present The eyelids 
and the lips are closed The tooth begin to form The fingers and toes can be distinguished, 
also the rudiments of the nails The penis and chtoiis are of equal length , sexual differ- 
entiation IS commencing The chonon has lost most of its vilh The placenta is distinct 
The umbilical cord is spiral, about 21 inches long, and is mserted into the lower fourth of 
the hnea alba The decidua veia and reflexa are in contact 

Four Months — The foetus is 4 to 6 inches long, and weighs from 2 to 4 ounces The 
head equals one fourth of the body length 'Fhe mouth is open , the nose, eyes, and ears 
are distinct The length of the exti mal ear is fiom 5 5 to 7 5 mm The skin is firmer 
Hairs (lanugo) are hegmumg to form The pupillary membrane is quite distinct The 
eyelids are closed The occipital lobo is mapjKd out l^omts of ossification are present 
m the lower segments of sacrum The jilaccnta is larger, and weiglis about 2| ounces The 
umbilical cord measures 74 inches, is more spiral, and is thicker from the formation of 
Wharton’s jelly , it is insetted above the lower fourth of tho hnea alba The sox is 
distinguishable The chonon and amnion are m contact Movements of tho limbs have 
been observed 

Five Months — The foetus is 7 to 10^ inches long, and weighs 10 ounces The head is still 
disproportionately large , hair commences to appear on it Lanugo begins to form along 
tho eyebrows and on tho forehead Tho skin is red, and its surface is covered with verntx 
caseo^a The eyelids are closed , tho pupillary membrane is still present The external 
oar measures 8 to 12 mm m length The nails are forming Tho temporal and frontal 
opercula grow durmg this month, and the Sylvian fossa becomes tnangular Tho surface 
of the Island of Keil is marked by sulci Points of ossification are present m pubes and 
os calcis Bile stained fluid IS in the small mtestmes Tho placenta weighs 6 ounces The 
umbilical cord measures 12 inches in length The movements of tho foetus arc perceptible 
to the mother 

The subsequent stages of development are described on ]> 19 


CHAPTER XV 

INFANTICIDE. 

In its restricted and technical signification, infanticide means the murder of 
an infant at the time of, or soon after, its birth To kill an infant a few weeks 
old would, etymologically, also be infanticide, but such a case presents a different 
aspect to the medical jurist, inasmuch as it demands only the same kind of evi- 
dence as in ordinary cases of murder in older persons , much more is required 
from the medical witness in a case of true infanticide In order that murder 
can be perpetrated the victim must have had a separate existence , “ the 
killing of a child in the act of birth and before it is fully born is not an offence 
by the present law, although if injuries are inflicted before birth which cause 
the child’s death after birth, the law of murder applies ” In the legal sense 
a partially-born infant has not a separate existence, although it may breathe 
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and has consequently acquired the power of maintaining life as a distinct indi- 
vidual For this leason the medical witness in a case of infanticide has not only 
to give evidence as to cause of death as in ordinary cases of murder, but has 
further to endeavour to ascertain if the infant breathed, and whetlier it was 
or was not born alive Since infanticide is usually committed wutli the object 
of concealing the occurience of delivery, the deed is done m secret, and in most 
instances without the aid of a second person , the buiden of proof of live birth 
theieforc, falls on the medical witness The questions to be consideied in cases 
of infanticide lelate to the mother on the one hand and to the child on the 
other 

As legaids the accused woman the question is Has she been deliveied 
of a child recently, oi at a period consistent with the time that a})parently 
has elapsed since the birth of the infant? The signs of delivery already dis- 
cussed afford ciiteria for the solution of this question 

As regards the child the questions relate ta I Its degiee of maturity 
2 Whetliei it has or has not breathed. 3 Whethei it was bom alive, and if so, 
the length of time it lived 1 The cause of death. ") Tin* length of time it has 
been dead. 

1. THE DEGREE OF MATURITY OF THE CHILD. 

This IS to be dotei mined by a minute investigation of the body with iideience 
to the appropiiate indications of age which aie dcsciibed in the section cle\oted 
to that subject 


2. HAS THE CHILD BREATHED ? 

An answei to this question has to be sought foi by examining the lungs 
with respect to (a) volume , (6) colour , (c) consistence , (d) specific gravity 
{hydrostatic test) (Corroborative evidence may be afforded by the jiresence or 
absence of air in the stomach and intestmes. 

(a) The Volume of the Lungs before and after Respiration. When the thorax 
of a newl^-born infant that has not breathed is opened the lungs are scarcely 
visible, the thoiacic cavity is chiefly occupied by the heart and thymus gland 
If these organs are drawn on one side, or the margins of the opening through the 
thoracic wall are stretched wide apart, the lungs may be seen lying near the 
vertebral column, their sharp borders reaching forwards to about one-third 
of the length of the iibs The diaphragm is only covered by them at its posterior 
part If the child has fully breathed the lungs more or less fill the thorax and 
partly cover the pericardium , the right lung being usually more prominent 
than the left The thin sharp margins of the lungs have become rounded, and 
their under surface covers most of the arch of the diaphragm If the difference 
m volume between the lungs of an infant that had breathed and one that had 
not was invariably as pronounced as above described, there would be little 
need for further evidence The descriptions given, however, represent the two 
extremes absolutely no respiration contrasted with fully established respira- 
tion , in the latter case there is little probability of error When, however, 
the infant has but feebly or imperfectly breathed, the volume of the lungs 
may be only slightly different- and possibly not at all— from that which obtains 
in the foetal condition , m such cases nothing is learnt from an inspection of 
the lungs as to size 
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The position of the Diaphragm.- The increase in the volume of the lungs 
causes them not only to spread forwards but also downwards, the result being 
that the arch of the diaphragm is depiessed Usually in infants that have not 
breathed the highest part of the arch is on a level with the fourth or fifth nb 
ifter respiration it sinks to the level of the sixth or seventh nb It is obvious 
[rom what has already been said in reference to imperfect respiration that the 
height of the diaphragm can only be distinctive m wt^ll-marked cases it is, 
therefore, of little use as a means ot deteniiimng doubtful eases Even in cases 
in which infants have fully respired, the diaphragm has been found nearly as 
high as before the occurrence of respiration The presence m the abdomen 
3r the thorax of gases or of fluids due to putrefactive [irocesses alters the cur- 
v^ature of the diaphragm 

( 6 ) The Colour of the Lungs before and after Respiration.- Before respu*ation 

the colour of the lungs is [lale brown, resembling that of the liver, but jialer 
It has been likened by Casper and Liman to strong chocolate and water, som<‘- 
bimes being lighter, more like chocolate with milk , at tlie borders the colour 
8 a little blighter The tint varies with the amount of blood present in the 
ling The lobes are indicated by lines of a lighter colour A marked character- 
stic of lungs which have not respired is that, with insignificant exceptions, the 
olour IS unifoim over the entire surface, the jiosterior portion may be a little 
laiker than the anterior, but there is no mottling 

After full respiration the lungs assume a lighter colour, which jiartakes 
Df many shades from light red to dark bluish-recl When there is much blood 
n the lungs, dark bluish-red forms the ground-tone on which spots and patches 
3f bright red are seen , when there is less blood the ground tone is light red, 
;hc patches then taking the darker hue This marbled or mottled appearance 
s very characteristic of the occurrence of respiration , it is never found in the 
oetal lung The shaded patches and spots jiroject slightly above the rest of 
die lung surface, being formed by the ciistention of the alveoli with air The 
jleura of the lung that has breathed is very transparent, and imparts brilliancy 
.0 the underlying tints , the foetal lung, on the contrary, has a dull non-trans- 
aarent surface It is absolutely necessary to obseive the colour of the lungs 
lOon after the thorax is ojiened, as exposure to air quickly alters the tints, 
naking them lighter 

When the infant has feebly respired for a short time only, indications m 
.he form of spots or patches of a different colour to the rest of the lung may or 
nay not be present on its surface They usually appear first on the border 
)f the upper lobe of the right lung, and may be found there when absent from 
.ho rest of the surface of both lungs They appear as red or bluish-red spots 
m the otherwise uniform brownish tint of those parts of the lung into which 
iir has not entered , the spots are irregularly coloured, having a mottled appear- 
ince, and being due to inflated alveoli, afford a sure indication that air has entered 
.he lungs They may be absent, however, m exceptional cases, even when the 
5hild has for a short time survived birth, respiration having been imperfectly 
;arned on 

Artificial inflation may cause the surface of the lungs to assume a 
>nght red colour, which, according to Casper, is uniformly distnbuted over 
/he surface, without any trace of mottling Taylor and Stevenson mention 
i case in which Braxton Hicks performed artificial inflation in a still-born 
nfant, the attempt at resuscitation being unsuccessful On ojienmg the thorax 
t was found that the air cells m about three-fourths of the lungs had received 
iir , but the colour of the lungs was different from that which obtains after 
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natural respiration, being of a pale fawn tint On the other hand, Runge ^ 
and Obolonsky ^ assert that a mottled appearance may be produced by the 
method of artificial inflation called Schultze s-swinging 

When death results from heemorrhage m the newly-born infant, the lungs 
are pale and reddish-grey , if respiration has taken place, bluish-black marbling 
IS to be seen on the light-coloured ground 

To ejntomise a uniform brownish colour of the lungs is indicative of the 
fmtal state; a mottled or marbled ajijiearance, of various tints as described, 
IS })eculidr to lungs that- have breathed. The possibility of aitihcial inliation 
must be taken into account 

(c) The Consistence of the Lungs before and after Respiration. -^Before 
respiration the foetal lung resembles liver, not only in colour but also in tevtuie , 
it 18 compact and firm, and on pressure offers resistance to the finger After 
respiration the lung is elastic and yielding, and when compressed between the 
finger and thumb produces a feeling of crepitation The difference in con- 
sistence between foetal lungs and those which have respired is due respectively 
to the absence and to the presence of air m the alveoli therefore, when resjnra- 
tion has been imperfectly performed, the characteristic feel of a lung that has 
breathed will be only partially present, or it may be absent entiri'ly , if partially 
present, some portions of the lung will crepitate, others will not 

Coincident with the establishment of rc'spiration is the commencement 
of the pulmonaiy circulation During foetal life the blood that reaches the 
lungs is limited to the amount required foi their nutrition , when respiration 
18 established, the whole of the blood m the body periodically passes through 
the lungs, which consi'quently contain an amount greatly in excess of that which 
was present in the foetal state If an incision is made into the foetal lung it cuts 
like liver, and from the cut surfaces the colour of which is uniform — only 
here and there a little blood appears when slight pressure is made Lungs that 
have breathed are less easily cut, as, on account of their elasticity, the tissues 
recede before the knife, the stroke of which produces a crepitant sound , the 
cut surface is irregularly coloured, and if scraped with the blade of the knife, 
blood-stained froth is obtained 

The increased amount of blood that passes through the lungs after respira- 
tion IS established adds to their weight , on this fact is founded the so-called 
static test. The average weight of lungs before respiration is stated to be from 
450 to 600 grains, and after respiration 960 grains , numerous observations 
have proved that these figures are far from respectively representing the actual 
lung-wcights As the lungs of the infant under inspection cannot be weighed 
both before and after respiration, a reliable average weight would be necessary 
for the utilisation of the static test, this, however, is unattainable, the lung- 
weights, both before and after respiration, being so extremely variable Ploucquet 
proposed to obviate the difficulty introduced by the varying weight of the lungs 
m newly-born infants, by assuming a certain proportion between the lung- 
weight and the total body- weight, but the assumption is fallacious, as no 
such ratio exists The Static test in any form is useless as a means of determining 
the occurrence or not of respiration 

(d) The Specific Gravity of the Lungs before and after Respiration.- -Although, 
after the child has breathed, the lungs are statically heavier, they are specifically 
lighter, because the additional weight caused by the infl,ux of blood is more 
than counterbalanced by the air that is now present in the alveoli, on the 
difference in specific garvity of lungs which have and which have not respired, 

' Berliner kUn Wochemchr , 1882 ^ Vterteljahrsschr / ger Med , 1888 
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IS founded the hydrostatic test. Advantaj^e is taken of the fact that the specific 
gravity of foetal lung-tissue is greater than that of water, whilst the specific 
gravity of lung-tissuc which has respired is less than that of watei If, there- 
fore, lungs which have not respired arc placed in water they sink if they have 
respired they float 

The Hydrostatic Test is thus Performed. The lungs, with the bronchi, as 
far as their junction at the trachea, and the heait are taken out en masse and 
placed in some watei contained in a suitable vessel They either float or sink 
If they floaty observe whethei the bulk of them romains above the wator-level 
or whether they float almost or cpiite submerged The heart slioiild then be 
removed, the bronchi divided, and eacli lung tied separately, the respective 
degrees of buoyani y biang observed as before Kach lung is now cut into about 
a dozen pieces, and every jiiece is tested separately , if they float, they are to 
be taken out of the watei and subjected to firm compression, in order, if possible, 
to drive out the air or gas that causes them to float If tin air has entered the 
lungs in the act of natural respnation, no degree of force will exped it unless 
sufficiently powerful to ( ause disint(‘gration of the lung-tissue , eonsecpiently, 
on again placing the fragments in water they still float If the lungs Sink, it 
should be noticed wlu'ther one sinks or both sink, and whether slowly or rapidly 
They aie then severally divided into about a dozen picci's, each of which is tested 
separately If the lungs, whe ri whole and when cut in pnxes, sink, presumptive 
evidence is theieby afforded that the child has not breathed 

The possible fallacies of the hydrostatic test are that the lungs may float 
(a) from attificial inflation, {^) from the presence of the (jases of putrefaction 
That they may sink {y) from the effects of disease, (d) from ,mperf(ct respiration 
{atelec lasts), or from absolute persistence of the foetal (ondition, although the 
child has breathed and lived for some time 

(a) Artificial Inflation. -This may be Jierformed in several ways by the 
direct application of the operator s mouth to that of the child , by forcing air 
into the lungs through a silver catheter, oi other similar instrument passed by 
the mouth into the trachea , or by the method known as Schultzc’s-swingmg 
Inflation of the lungs in a new-born infant is no easy matter, the air being apt 
to find its way into the stomach rather than into the lungs When the attempt 
at resuscitation is not successful, post-mortem examination shows that the lungs 
are rarely more than partially inflated As already described, the appearance 
of lungs artificially inflated is stated by some to be very different from that 
displayed by lungs in which complete natural respiration has taken place It 
has also been asserted that a further difference exists— that the air contained 
by lungs artificially inflated can be expelled by pressure This is contradicted 
by experience, and is opposed to physiological experiment In Braxton Hicks’ 
case of artificial inflation, previously mentioned, no amount of pressure short 
of destruction of tissue caused the divided pieces to sink An explanation of 
these contradictory statements may probably be found m the position occupied 
by the air artificially introduced If it arnves m the alveoli without rupturing 
their walls, there is no reason to suppose that it can be more easily expelled 
by pressure than air which has been naturally inspired If, however, the air 
has not penetrated beyond the lobular bronchi, or (as readily occurs m artificial 
inflation), it has been propelled with sufficient pressure to rupture the septa 
between the alveoli, and to obtain access to the sub-pleural connective tissue, 
there is nothing to prevent its expulsion on compression of the lung fragments 
When artificial inflation is only partially successful in distending the lungs, 
it has been stated that no additional blood enters them, so that, although they 
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may be more voluminous than in the foetal state, they are not heaviei, and that 
an incision into the lung-substanc«‘ does not yield blood, as in the case of a lung 
that has naturally respired This view, suj){)orted by (Vsjx r and othei leading 
experts has of late yeais b( en proved to be incorrect Riinge,^ Sommer,'^ and 
Obolonsky,** have all recorded cases in which, by mc\ans of Sehultze s-swnnging 
the lungs of still-boin children have acc|Uired all the jiroperties of lungs that 
have partially lesjaicd in th<‘ natural way Obolonsky lemovcd by Csesaiean 
section a nine months’ fadus from the body of a woman who dn d suddenly, 
the operation being peuformed about ten minutes aftei death The child was 
chad, and attempts at resuscitation wc^re made by Schult/e s-swinging the 
attempts W(*re unsuccessful, and on eYamining the body the thoracic cavity 
was found almost entirely hlh‘d with the lungs The apices of both lungs, and 
the c'dges of the lobc‘s were rosy-ic'd in colour, and the ic'st of the lung-suiface 
was juirplc'-rc'd with lose-c oloured spots, presenting a motthsl oi maibhd 
apjic'arance The lungs doatc^d on the suiface of the watc'r and when divided 
all the jaeces doatcsl c'xcejit those' dc'nved from the [losterioi aspe'ct, Fiom 
the edges of an incision in the apices blood-stain cm 1 froth exude'd Othei cases 
aie also rc'cordc^d by the same writer in which blood-stained froth was obtainc'd 
by the incision of lungs aitihcially inflated 

The distinction foimerly made betwecui the effects of natuial lespiration 
and those pioduced by aitihcial inflation is no longeu to be received in an 
absolute semse In many case's it doubtless holds good, but since excejdions 
haye been proved it is to be admittc'd that ho Known te^i w^ill enable an infallible 
opinion to be expressed as to whether lungs liave respiied incompletc'ly or have 
been artificially inflate'cl 

Apart from jihvsical evidence, the occurrence of artificial inflation in cases 
of sus[)c‘ctc'ci infanticide is opposed to rc*ason In the newly-boin infant the 
performance of artificial icspiration is a difficult task for the' expert, and without 
spc'Cial knowledge it would be barely possible for an ordinary woman to put 
it into practice Schultze’s method, by which lungs have been inflated to a 
degree comparable with the cffc'cts of imperfect respiration, is little used in this 
country, and demands expert knowledge and practice for its performance If 
the inflation is done by a second person who was in attendance at the labour, 
evidence of the fact would be forthcoming 

(/?) The Gases of Decomposition.- The lungs belong to the class of organs 
which putrefy slowly The thorax being intact, if there are no external signs 
of putrefaction, oi only those of the early stage, it may be accepted that the 
lungs will not be influenced by the gases of decomposition so far as the hydro- 
static test goes The earliest indication of putrefaction in the lungs consists 
in the appearance of small vesicles filled with gas between the lung substance 
and the pleura, the pressure of the gas lifting the pleura in detached spots 
They first appear at the free borders of the lobes, and at the base of the lungs , 
subsequently, the deeper seated tissues of the lungs are infiltrated with gas 
The vesicles under the pleura range from the size of a pin’s head to that of a 
bean , in the early stage of putrefaction they are small and are often found 
clusteied together, or in rows By pressure of the finger the gas can be displaced, 
and if small the vesicle disappears as the gas travels under the pleura if such 
a vesicle is pricked with a needle so as to allow the gas to escape, the pleura 
falls flat Air within the alveoli is not expelled, neither by pressure nor by 
simple pncking with a needle It is to be noted that an appearance similar 

^ Btrhmr kltn Wochenschr , 1882 * V rertdjahraschr f ger Med., 1885 
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to the small \psicles of putrefattion might be caused b}^ iu})ture of the alveoli 
from too vigorous attempts at artiheial inflation In the early stage of putre- 
faction the lungs closd}^ retain their original apjiearance, so that the colour 
of the foetal lung ma\ he readily distinguished from that of a lung which has 
breatlud When a more ad\an(ed stage is leathed the colour is dark gieen, 
sometimes almost black, oi dirty brow n , the lung-siibstaiu e is softened, and 
on section a dirty-red iliiid escapes the odoui is then highly offeiisixe Foetal 
lungs do not decompose so rapidly as those which have bresathed 

When foetal luiig-tissiK* is infiltrated with the gasc's of decom])osition, its 
specific gravity is lessened , therefore in this state it will float A jiiece of lung 
m this condition < ompressed by the huger and thumb undei water gives off a 
number of relatively large and irregularly formed aii-bubblc*s whic h ascend 
through the water, a pic'ce of fic^sh lung that has brcMthc'd when similarly 
treatcnl yields a stieam of finc\ cqual-si/ed bubbles Pressuie diives out the 
gas from decomposed lungs, so that pieces which float in their original condition 
sink after conqiression , this result, howevei may ensue in the case of lungs 
which have breathed when the lung-substance is softcmc'd by putic-fac tion 
Foetal lungs which have been lendereci buoyant by putrefaction spontaneously 
lose that jiroperty in a still more advanced stage of de‘com position, and sink 
as they would before being attackc*d by putrefaction 

It may be accepted that when the lungs arc in an advanced stage of putie- 
faction, no trustworthy evidence can be yielded by the hydrostatic test, the* 
fact mentioned at the beginning of this section, howevei, is to be remembeied 
- that the lungs jiutrefy slowly, therefore an advanced stage of external putre- 
faction does not preclude the nc'cessitv of testing the lungs Ogston ^ found 
no putrefactive buoyancy of the lungs from the body of an infant which had 
been dead five months Casper examined two new-boin infants whose bodies 
were m an advanced stage of decomposition, the heart and the liver floated 
from the presence of gas, whilst the lungs sank If a distinction is to be made, 
the* evidence afforded by the lungs jloatiruf is c|uite unreliable when the organs 
aie undergoing putrefaction , that afforded by the lungs sinkinq may be taken 
into account, provided that an advanced stage of jmtrefaction has not been 
reached 

(y) The Effects of Disease.- Pulmonary disease in the* hrst days of life is 
rare, certain forms- as pneumonia, pleurisy with effusion, and so-called juil- 
monary apoplexy -are capable of depnving the lungs of its buoyancy after 
the occurrence of respiration If the disease began during intra-uterine 
life, it might either completely or partially prevent the entry of air into the 
lungs Death from suffocation may produce such a degree of hypersBinia, or 
•oedema of the lungs, as to cause them to sink in water In none of these con- 
ditions would there be any real difficulty, as the pathological appearances 
caused by the diseases would be apparent either to the naked eye oi with the 
aid of the microscope With the exception of excessive hyperaemia ])roduced by 
suffocation, it is unlikely, but not impossible, that the wffiole of both lungs 
would be so affected by disease as to sink when subdivided If sinking of the 
lungs 18 due to consolidation after the occurrence of respiration, any attempt 
to inflate them by blowing down the trachea will be unsuccessful , but if due 
to persistence of the foetal condition, inflation can be thus accomplished 

(b) Imperfect Respiration.- It is a remarkable fact that very exceptionally 
^n infant may survive its birth for many hours, during which period the chest 
may rise and fall as in ordinary respiration, and what is even more remarkable, 
^ Lectures on Medical Jurisprudence 
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the child may cry, and yet alter death tlie lungs are found to have completely 
retained their foital condition- the colour, volume, consistence, and specific 
gravity being respectively the same as in lungs which have not respired From 
this total absence of aeration, all degrees of alveolai distension may occur up 
to that which accompanies fully developed respiration The term atelectasis 
has been applied to such conditions, the meaning of the word being -imperfect 
expansion , medical jurists use the word in order to indicate defective per- 
formance of a physiological function , it is us(‘d by others to indicate an accjuircd 
pathological condition - partial consolidation of the lungs The word is un- 
necessary and iiKonvement The expression “imperfect exjiansion ’’ is suffi- 
ciently distinctive, and admits of change to “ non-cxpansion ” to signify absolute 
jiersisteiK c of the foetal condition, whereas atelectasis being itself a comparative 
term (annot coirecth be thus qualified 

Several attempts have been made to explain th(‘ anomaly of a child living 
find breathing for many hours without a trace of the occurrence of respiration 
being jiresent in tlie lungs after death Maschka domes that air enters the 
lungs at all in such cases, and believes tliat the passage of air along the trachea 
and bronchi is sufficient to account for the signs manifested during life Others 
accejit the theory first propounded by Simon Thomas that in feeble infants 
the respiratoiy moveim nts imiy graduall> subside in such a way that the 
elasticity of the lung-tissue, at every expiration, drives out more air than is 
drawn m at the inspirations, in this way the lungs, after having breathed, 
graduall)- return to the foetal condition As a result of exjienmental investiga- 
tion Ungar ^ states that aft(*r lesjiiiation has ceased, the an winch has enteied 
the lungs may be entirely absorbed by blood still circulating through them 
When from imniatuiity or from cxtieme feebleness a newly-born infant 
barely exists, its demand for oxygen will be very slight, and it is conceivable 
that the necessary interchange might take place in the air-tubes without the 
help of the alveoli The rising and falling of the chest, as in ordinaiy respiration, 
IS not inconsistent with retention of the foetal condition of the lungs Hermann ® 
showed experimentally that, on account of the adhesion of the bronchial and 
alveolar epithelium, the lungs m the foetal condition require more pressure 
to expand them than those which contain air If the lungs are once expanded, 
however feeble the infant may be, there will bo some movement of air in them , 
but if the initial unfolding of the lung-tissue has not already taken place, the 
movements of the chest-wall may be inadequate to overcome the resistance 
It IS, however, difficult to understand how sufficient air could be insjured under 
these conditions to enable the child to cry to the extent that has been recorded 
on several occasions The second hypothesis— gradual expulsion of all the air 
by the elasticity of the lung- tissue, is in accord neither with physiological experi- 
ments nor with clinical experience Hermann has proved that the elastic power 
of lung-tissue that has once contained air cannot expel the air and restore the 
lung to the foetal state Children are frequently born immature and feeble, 
and die shortly aft A: birth, but the occurrence of lungs in a foetal condition 
under such circumstances is exceptionally rare Ungar’s hypothesis is not 
improbable, seeing that m these cases of low vitality the heart may continue 
to beat some time after the cessation of respiration , in this way it seems possible 
that the residual air might be entirely absorbed by the blood For example, 
Causse* records the case of a seven months* infant which survived several 
days , after death the right lung was found more expanded than the left, and,. 

1 Nederl Ttjdschr v Oeneesk , 1864 » Pfluger’s Archtv , 1879 
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when cut into, yielded dark-coloured blood, but it was not crepitant, both 
lungs, whole and divided, sank m water In this case it is probable that modified 
respiration took place in the right lung, as it was more expanded than the left 
(which remained foetal), and yielded blood on being cAit into , still it sank, 
whole and divided, when placed in water, showing that after death it contained 
no air 

Whatever may be the true explanation, the fact must not be lost sight of 
- that undei exceptional conditions an infant may breathe and even ciy at 
intervals, for many hours after its birth, and yet after death its lungs may 
absolutely resemble those of a still-born child A less extieme condition, in 
which a portion of the lung contains air, does not present the same difficulty, 
as the hydrostatic test is capiiblc of demonstrating the fact It has been asserted 
that air which has entered the lungs during imperfect lespiiation can be diiven 
out by compression of the detached pieces of lung so that they will sink in 
water If the an has arrived in the alveoli (as it ])resiimably has) it is difficult 
to see how this can be When a piece of lung is compiessed the bronchioles are 
compressed as well as the air-cells, the result being that the air contained in 
the bronchioles is expelled, but not that in the alveoli , the stronger the piessuio 
the more fiimly is the air pent up m the alveoli, unless such force is used as to 
rupture them 

The inferences to be drawn from the lesults obtained with the hydrostatic 
test are - That if the whole of the lungs float, both entire, when cut in piei es, 
and after the application of pressure proof is afforded that the child has breathed, 
the possibility of artihcial inflation being borne m mmd If the lungs sink, 
both whole and divided, the probability is that the child has not respired , this 
cj^ualified statement is rendered ni'cessaiy by the occasional occurrence of an 
imperfect type of respiration, which leaves the lungs m the foetal condition , 
though not so conducive to error, absence of buoyancy from disease is also 
to be remembered It is obvious that no lung-test can distinguish between 
lungs that retain the foetal tyjie, notwithstanding the oci urrenee of a modihod 
form of respiration the stomach-bowel test may be of service in such cases 
Less importance is to he attached to negative evidence m this direction, as no 
injustice to the individual lesults at the most, a guilty person may escape, 
an innocent one cannot suffer When putrefactive jirocesses have invaded the 
lungs, the greatest reticence is to be displayed in aci ejiting the evidence afforded 
by the hydrostatic test, in such cases it is better to state that the condition 
of the lungs does not admit of an opinion being given as to whether the child 
did or did not breathe 

The presence of Air in the Stomach and Intestines. Breslau, ^ in the year 
1865, drew attention to the fact that the stomach and intestines m still-born 
infants sink wlien placed m water, whilst in infants whii'li have survived biith 
a sufficient amount of air is present within one or both of these viscera respec- 
tively to render them buoyant In 1886, Ungar* began to advocate the impoit- 
ance of this distinction, which, meanwhile, had not been practically utilised to 
any great extent , since then the subject has received much attention, especially 
m Germany, and numerous observations have been made with the view of 
ascertaining how far the presence or the absence of air m the stomach and 
intestines can be depended on as proof of live birth, or of the occuirence of 
respiration The advocates of this test have designated it “ the second life- 
test.” 

The air that is contained in the digestive tract of a newly-born infant finds 

^ Monat88chr / Qehurt8kunde, 'Odi 25 ^ Vtertdjahrsschr f ger if ed, 1887 
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its way theie in the ait of swallowing dining tin fiist and subsequent icsjuratory 
inoveiucuts , if the ( hild doi'S not suivive the first few respirations, the stomach 
only IS moi<> or l(‘ss inflated, but if the child bieathes for some time, the air 
hnds its way into tin duodeniini and subsequently lower down the intestinal 
c.inai The test is pcrfoinud b}^ placng double ligatuies at the cardiac and 
]iyloii( ( lids of the stomach, and also at the lower jiait of the duodenum The 
stomach s(paiat(d fiom the (i'so])hagus, is wuth the- intestine, then jilaced in 
watei , if the united visceia float, thc^) are dc*t.ic licsl and tested sejiaiatelv 
The' results of many e\])eiimeiits tend to show that this test is of considerable 
imjioitaiue in dc^teimining the occuiience oi absence of lespiiation The 
advocates of the' test state that it is not only ca])able of substantiating the 
result obtainc'd from the hydrostatic lung-tc‘st but that it is capable of detci- 
niimng whedhei bieathing has or has not occuiusl in those cases of inijieifect 
rcs])iration in which afte i the child has auivivcsi seveual hours, the* lungs letain 
the* foetal condition and conse'quentlyq }-ie‘ld negative ic suits wifh the hvdro- 
static test Then* aie two ways in which the stomach-bowel test mav be 
renelerc'd untrusf woithv by attempts at aitihe lal inflation, and bv the oce ur- 
ic nee* of ])utie*fac tion Aitihcial inflation, whe*ther atte‘m])ted by the diic*ct 
ajiplication of the opeiatoi’s nicauth to that of the child, oi by means of a 
cafhc'tcr oi ofh<M tube, oi by Sc hivltze s-sw iiiging, is almost e e*rtam to cause 
an to c'litc'r the stom.ich whethei it enteis the lungs oi not It is obvious that 
jiiitrefaction will vitiate* the te*st In the abseme of u)tifu mJ Diflation and of 
put I (fad ton, if the stomach and c*speciall_y if the duodenum also floats, the tact 
affoids stiong evidence* that the infant brcathc*d if the stomach sinks unde*r 
the same* coiiclitions it afteiids no pioof that the* child was still-boin 

Nikitin^ give*s a table* of a hundic'd case's in which the* c'vide nee* obtained 
fioin the* hydiostatic test and the stomach-bowc*! test aie placc'd side bv side* 
The results show that the latter test is likel} to occujiy an ini])oitant position 
amongst the means iesoite*d to in orde'r to ascentain whethe'i an infant has or 
has not bic*athe*d 


3. WAS THE CHILD BORN ALIVE? 

It IS c'vei to be* boine in mind that the* lung te*st at the most can but piove* 
that the e hild has oi has not breathed Whe*n the medical w itne'ss gives evidence 
base'd on the lung-test, if the lungs float he must limit himse*lf to the statement 
that his investigations jirove that the child breathed he must not say that 
the child was boin alive* The leason for this limitation is that, although the 
wiittem law contains no definition of live* birth the judges do not lecogmse the 
birth of a child to be accomplished until the whole of its body is external to 
the mateinal organism , it is not ne*cessar\ that the umbilical cord should 
have btH*n divide*d As is we*ll known, a child may breathe* after its head is 
e\trude*d from the vagina, the rest of its body ic*maining within the mateinal 
passages , to kill a child in this stage of its biith is not murder, since, according 
to the law, it has not then anj separate existence It will be seen from this that 
proof of complete respiration is not in itself proof of live birth If the child 
is killed immediately after its birth, in the legal acceptation of the term, medical 
evidence cannot prove that it was born alive, no evidence except that of an 
eye-witness is competent to do so Again, it is not even neccvssary for the child’s 
head to be born in order that it may breathe , there are numerous cases on 
record in which infants have breathed, and have demonstrated the fact by 
^ ] iertel]ahr8achr f ger Me<t , 1888 
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crying whilst still within the uterus {cac/itus ulerinm) ^ M‘Lean ^ records the 
case of a child that cried for four or five minutes whilst within the uterus, 
“ the voice soundinj^ as if i oinin" from the cellar ' , delivery was effected with 
the forceps Brull ^ delivered a woman of twins after a imdwite had vainly 
endeavoured to do so , the uterus was relaxed and the breech of the first child 
was impacted in the bum, the child had been heard dying for thre«‘ hours, 
and it continued to do so during extraction In the lecorded casi‘s in which 
respiration took ])la(<' whilst the child was inside the mateinal passages, the 
admission of an resulted fiom their dilatation either by the hand of the ac- 
couchci 01 the instillments used by him, so that a channel of communication 
was established b( tween the atmosphere and the child's mouth If this is 
invaiiably so, the occurrence of respiiation whilst the child is within the vagina 
or uteiiis would b(‘ of no impoitance in cases of suspeited infanticide snue 
the accoiichei could give evidence as an eye-witness as to wludher the child 
was or was not bom alive it appeals just possible, howevei that air might find 
admission to the child’s molith without adventitious aid 

It IS to be not(‘d m any of these modes in wdiu h Kspiiation occurs befoie 
legal biith that, if death takes ])lac(‘ immediately afterwaids, the expansion 
of the lungs will jirobably be incomplete For the leasons already given the 
initial e\])ansion of the lungs is a gradual piocess , the adhesiveness of the 
contiguous layers of epithelium in the bronchioles and the alveoli does not yield 
to the first few inhalations, but the air jienetrates step by step until at last 
the entirt' respiratory tract is opened up Accoiding to Dohrn,* under normal 
conditions the alveoli aie not fully dilated until the second oi thud day, in 
weakly diildren still longei time is reipiired fully to expand the lungs and to 
remove all tiace of then footal state If, therefoie, the lungs aie found com- 
pletely expanded, it is jirobable that the child was fullv born, as the difhculty 
of access of air whilst the head is within the vagina, and tin* probably 
short delay in the completion of deliver) when the head is outside (the body 
being within), would render the accomplishment of perfect expansion of the lungs 
unlikely At the risk of reiteration, attention is direited to the differeme m 
the quality of the evidenci afforded by the hydrostatic tc'st as regards jiroof of 
respiration and of live birth respectively If the lungs an* fully expanded, 
so that every sepaiate piece floats after being subjected to pressuie, the oci ur- 
rence of respiiation (allowing for the i emote contingency of artificial 
respiration) is proved whilst the same state of the lungs affoids only 
pte^umpfive evidence of live birth In the one case, with due observance* of 
experimental precautions, there can be no doubt as to the truth of the assertion , 
111 the other, it is a suimise, for though highly inijirobable, it is not imjiossible 
for the child to remain with the body unboin (the head being expelled) until 
the lungs are fully distended 

The Stomach>bowel Test affords circumstantial evidence of survival of biith 
If the intestines as well as tiu stomach contain air, and in consequence float 
when placed on water the absence of attemjits at artificial inflation and of 
putrefaction being understood- the piobability is that the child did not die 
immediately after birth , the lower the air permeates the intestinal canal, 
the greater the probability that the child survived birth 

The Middle Ear Test. In the foetal state the middle ear is filled wuth an 
embryonic gelatinous mass Wredin ® and afterwards Wendt ® found that when 
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respiration has fully taken place, this mass is replaced with air Wendt further 
states that if attempts at respiration are made whilst the infant is immersed 
in the arnniotic, or in any other fluid, siuh fluid will be found replacing the gela- 
tinous mass Ogston,^ junior, found that the mass disappeared in from a few 
hours to two or three weeks after birth Schmaltz ^ states that the mass begins 
to disappear during foetal life, and that although the influence of respiiation 
on it IS recognisable, the absence of the mass is no certain proof that respiration 
has taken place , he often found the mass in infants that had breathed, and m 
some instances it was absent in the foetal state Lesser ® states that a few 
respirations jiroduce little effect on the contents of the middle ear, but that they 
are displaced aftei several hours’ respiration Lesser also states that in pre- 
mature children the foetal condition of the middle (‘ar may persist for more 
than twenty hours after birth 

Changes in the Umbilical Cord,- Much difference of opinion exists as to the 
value of mummification of the cord as an indication of live birth Casper denies 
that it has any value, Billard and others hold that its occurrence is an indication 
of extra-uterine life Under certain conditions it may undoubtedly be of im- 
portance as a diagnostic sign Lowndes ^ iclates the case of a new-born child 
which had probably been dead eleven or twelve da^s , for half an inch from the 
navel the cord was perfectly fresh, then came the usual line of demarcation, 
and the remainder of the cord, about 2j inches, was completely mummified, 
there was no appearance of ligature The inference was that the child had lived 
at least twenty-four hours Such a case is rare but it serves to show that 
mummification of the cord is not to be overlooked in suspected infanticide 
Normal separation of the cord, with the accompanying signs of reaction— the 
line of capillary congestion and the inflammatory exudation-products —are 
unmistakable indications that the child has survived birth , unfortunately 
such signs are not available until, at the least, four oi five days after birth 
Care must be taken not to confound a red line which at birth surrounds the spot 
where the cord is inserted, with the line of separation the former is simply 
a coloured ring without any swelling or indications of inflammation , the latter 
IS a true reactionary area, of a distinctly inflammatory character If the body 
of an infant in an advanced stage of putrefaction is found with no remains 
of the umbilical cord attached, it is not, therefore, to be assumed that natural 
separation has taken place , the cord may have been detached close to the 
abdomen by violence, either during life or after death, and the signs which 
ordinarily serve to differentiate between normal and violent separation will 
be destroyed by the putrefactive processes 

The alterations which take place m the skin of an infant after birth, described 
on p 20, may be utilised as indications of survival of birth 

The changes which take place in the heart and vessels after the cessation 
of the foetal circulation are of no value m determining whether the child was 
born alive or was still-born Elasser * by careful examination proved that the 
processes by which the foramen ovale, the ductus venosus, and ductus arteriosus 
are closed, do not commence for several days after birth , they take weeks to 
accomplish, and they do not follow any regular order 

Occasionally the presence of milk or other nutrient substance m the stomach 
may be discovered, and survival of birth thus proved , anything found in the 
stomach should be submitted to microscopical examination Fluids m the 
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stomach derived from either the maternal or the foetal organism — as blood, 
or meconium- prove nothing except that the infant was living about the time 
of birth The absence of meconium from the large intestines, though not 
affording proof of survival after birth, is suggestive of it , the presence of 
meconium, however, does not indicate still-birth, as frequently it is not expelled 
for a day or more after birth The presence or absence of the Bacillus coll 
in the meconium has been held to afford a means of deciding the question of 
live birth , but, as pointed out by Binda,^ althougli the meconium of dead- 
born children is sterile, so also are the intestinal contents of those born alive, 
unless they have swallowed food , therefore the presence or absence of B coll 
merely proves that the child has or has not taken food In the intestinal contents 
of infants which had not taken food, Schild ^ exceptionally found a micro- 
organism resembling the B coli (but not earlici than twenty-two to twenty- 
four hours after birth) which he thinks is carried down by the saliva that is 
swallowed 

It IS from a consideration of such of the above described signs of live birth 
as are available that an opinion is to be formed as to whether the child was 
boin alive, and, if so, how long it lived In some cases there is no difficulty 
m determining the former point, and but little in approximately estimating 
the latter , others present features of extreme difficulty, and demand both 
painstaking investigations and a display of due ri'serve m the statement of 
opinions based on such investigations If the child died immediately after birth 
it IS out of the power of medical evidence to pioic that it was born alive, what- 
ever reasons there may be for inclining to that o])inion The reliable signs 
of survival of birth only come into play after the lapse of several days 


4. THE CAUSE OF DEATH. 

The first consideration is- Did the child die from natural causes ’ It is 
a well-asccrtamcd fact that among illegitimate children the mortality is much 
greater than it is among those born in wedlock In 1919, the deaths of legiti- 
mate infants were 83 7, and of illegitimate infants 172 8 per thousand births 
in England and Wales As regards the causes of death, the excess was very 
slight from infectious diseases in general and from congenital defects, and 
comparatively so from bronchitis and pneumonia, but heavy for diairhoea 
and especially for atrophy These facts suggest that the illegitimate infant 
may be at a greater disadvantage in regard to the purity of its food than to 
protection from the risk of pulmonary infections The illegitimate mortality 
IS most excessive m the case of deaths attributed to syphilis, being over eight 
times as heavy Some of this excess may be due to less reluctance to certify 
the true cause of death in such cases for illegitimate infants Fatal injury at 
birth is also much commoner among the illegitimate, probably owing to many 
of the confinements taking place under disadvantageous circumstances 


DEATH OF THE INFANT FROM NATURAL OR ACCIDENTAL 
CAUSES. 

A large percentage of infants are either still-born or die from natural causes 
shortly after birth, in England and Wales the proportion of deaths due to 
premature birth has increased from II 19 per 1,000 births in 1861, to 18 88 per 
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1,000 in 18‘)3, and 19 9 in 1919 , the deaths from congenital defects have also 
increased in the same time from 1 76 to 2 63 pei 1,(XX) births in 1919 First 
pregnaiuus are more likely to yield still-born childien than subsequent preg- 
nancies m a gieat nian> of the cases in which medical examination of the 
bodies of infants found under suspicious circumstances is required to be made, 
the mothers are young women who have not previously had children The 
rncessity for comealing their condition during pregnancy leads to actions 
which are detrimental to the well-being of the infant ui iitao The labour 
also takes placi* undei disadvantageous conditions usually the woman lias 
no lid]), and, if paiturition is jirolonged, or the umbilical cord prolapses, or is 
coiled lound the child’s neck, or any othc'r lethal (omplication capable of being 
!(ctih(‘d by skilled assistance occiiis, the child may be still-born from absence 
of help, but without any criminal intent on the pait of the* niothei The infant, 
from immaturity or intra-uterme malnutrition, may jierish during or immedi- 
ately after biith sim}>l\ fiom deficient vitality Malformations of the heart, 
of the inte'stinal tract, or of the central organs of the neivous system are capable 
of easy recognition as causes of the infants dc*ath Disease, as apojilexy, 
pne*umonia, hydrothoiax, gastro-mte*stinal haenionhage, and the like, may 
occasion death Asjihyxia, from non-expansion of the lungs or from the intro- 
duction of blood, meconium, or licjuor amnii into the air-passages, is another 
c ause of death 

It will be m*cessaiv to describe some of these modes of natural or accidental 
death in detail 

Prolapse of the umbilical cord is lethal if the prolapsc'd part of the cord is 
subjected to hrm and continuous c omprc‘ssion sufficient to interrupt the blood 
cuirent When the circulation through the cord is arrested, the foetal blood 
becomes venous and stimulates the res])natory centres into action, the infant 
makes attempts at i(‘s juration and, access of air being prevented, suffocation 
ensues 9’he post-mortem signs of suffocation will be found to be present on 
examination of the body capillary ecchymoses, injc^ction of the tracheal mucous 
membrane distention of the heart with blood and the presence of blood, 
meconium, particles of vermx caseosa, and mucus in the air- passages and 
stomach, the contents of the boweds are usually voided during the attempts 
at respiration, and the body of the child is consequently befouled The dis- 
covery of particle's of vermx caseosa in the bronchial tubes afford strong evidence 
in favour of intra-uterme suffocation Strassmann ^ takes advantage of the 
fact that weak solutions of aniline dyes stain keratin-tissues A section of the 
luiig-tissue may be stained m a solution composed of one drop of a 1 per cent 
solution of gentian-violet to a watch-glass of watei , allow to remain five 
minutes , wash with alcohol, and clear with oil A simpler way is to take a little 
of the contents of a bronchial tube, spread it on a cover-glass, dry over a Bunsen 
flame, and stain , the stain is taken by*' the particles of vermx caseosa, and 
their presence is then easily detected 

Accidental strangulation with the umbilical cord is frequently stated to 
have been the cause of death in cases of alleged infanticide , the fact that 
during birth the child’s neck is not unfrequently surrounded by the cord gives 
colour to the statement It occurs in about 25 per cent of deliveries, the 
mortality being estimated at from 1 1 per cent to 2 7 per cent Sanger ^ relates 
a case that was delivered in hospital When the head was expelled, the face 
was deeply cyanosed , the funis was coiled once round the neck, in the first 
instance too tightly stretched to be released, and when subsequently removed 
* V teridjahrsbchr f ger , 1887 - Archiv f OymcologiCt 1S19 
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no pulsation was perccptiblo the child was still-boin The skin of the face 
and neck was of a dark bluish-red colour, sprinkled with numerous petechieB, 
very dark almost black, the eye-balls weie jiiomment, the conjimctivae were 
swollen and marked with petechiee , the tongue protrud(*d between the gums , 
the supeificial veins appeared as dark lines On the front of the neck were 
two firm iidges, extending to the angle of the lower jaw resembling the “ double 
chill ” m stout ])eople , these ridges were coveied with large ecchvmoses, and 
between them, over the steinum, was a slnillow, blackish groove a few^ centi- 
metres long The skin of the trunk was livid and cyanotic There was a layer 
of blood 1 cm thick under the scalp, the biam was anaomic and a‘dc‘matous , 
the meninges were pale, and the sinuses only moderately filled with blood 
there was fluid m the lateral ventricles The veins of the skin and of the muscles 
of the head and neck above the mark of the cord were very hypersemic , both 
skin and muscles showed numerous ecchymoses The laiynx and vocal cords 
vc'iv were oedematoiis , the air-passages were em])t\ The lungs retained their 
foetal condition, the colour being pale blue-ied , tlieie were numerous sub- 
pleural (‘Cch}-moses The pericardium contained some fluid, and the heart 
was ecchymosed (Nothing is said about the amount of blood contained by 
the heart ) The funis measured fib cm (2b inches) in length The portion 
from the navel to the neck 15 cm (6 inches), round the neck 15 cm and from 
the neck to jilacenta 3fi cm (14 inches) 

Hyperamiia of the biain and membranes is not a necessary acconijiani- 
ment of death by strangulation, as the compr(‘Ssion of the carotids impedes 
access of blood, indeed the conditiofi of the biain and membranes is not con- 
stant, eithc r in death from stiangulation with the funis, or from cjompic^ssion 
of the fums occasioned by prolajise , out of twelve cases, Scan/om found cerebral 
hvjieiajmia in four The mark produced by strangulation with the umbilical 
cold IS usually continuous round the neck its breadth coi responds to the 
thickness of the coid, the groove is rounded in transverse section and is 
soft, and what is very important, the skin is not excoriated 

Marks resembling those produced by the cord surrounding the nc‘ck may 
be caused by forcible bending of the head forwards during labour, especially 
in fat children , careful examination will show the absence of the signs of real 
compiession, such as aie produced by the application of a constricting medium 
Forcible stretching of the neck may produce red stripes on the front or back 
of it Kaltenbach ^ directs attention to these marks as resembling those due 
to strangulation , they disappear in two or three days wuth exfoliation of the 
cuticle When the child's head has passed the os uteri, the pressure of the 
contracted cervix round its neck may leave a mark which will be broad and 
not so well defined as marks produced by other modes of constriction The 
foetal membranes may become twisted round the child’s neck and leave a 
suspicious-looking mark 

Prolonged labour is not an unfrequent cause of death to the child, the 
compression produced by a spastically contracted uterus after rupture of the 
membranes, if long continued, not only kills the child, but produces conditions 
of the body which may easily be mistaken for the results of intentional violence 
Ashby,2 in making post-mortem examinations of the bodies of recently-born 
infants, found meningeal haemorrhage as a frequent result of asphyxia produced 
by prolonged labour Stadtfelt® states that haemorrhage in the cranium is 
liable to be regarded as a sign of criminal suffocation, whereas it is chiefly due 
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to injuiy received in labour The spine also may be injured by extreme bending, 
and blood found alongside it , in one case Stadtfelt found blood poured out 
about the kidneys without any obvious injury to the spine or any of the neigh- 
bouring organs Effusion of blood is not uncommon when death of the child 
results from protracted labour, and this need occasion no surprise when the 
power of the uterine muscles and the delicate nature of the tissues of an infant 
at or before term are taken into consideration In some cases the child lives 
several days after biith, althougli the injury which eventually caused death 
was then received Keser ^ met with such a case in which he found eight ounces 
of blood in the peritoneum 

A remarkable case is recorded by Montcith ^ of a child, born after natuial 
labour, with a depressed fracture in the middle of the right parietal bone, which 
was split from the sagittal suture on the one side of the depression to the coronal 
suture on the othei , spiculso projected from the iniiei surface of the fraetuied 
bone 

Deaths from injuries at birth increased from 448 in England and Wales 
in 1900, to 904 in 1911 In 1919 the number was 774 

Immaturity or malnutrition duimg intra-utennc life may lead to death 
of the infant shortly after birth , the latter is frequently due to placental 
degeneration, often of syphilitic origin, which inteiferes with the supply of blood 
to the foetus , if the placental blood supply is very gradually diminished, as 
m progressive degeneration, there may be no signs of aspliyxia in the foetus, 
it is simply enfeebled from insufficient nutiition , if the circulation is more 
speedily interrupted by jiremature detachment of the jilacenta from the uterus, 
the signs of asphyxia will probably be piesent The blood supply to the foetus 
may be cut oft by sjiontaneous rupture of the funis Rivet® records a case 
in which a stream of blood from spontaneous lupture of the umbilical vessels 
followed breaking of the membranes 

Sudden death in new-born infants has resulted apjiaiently from hyperplasia 
of the thymus gland. Giawitz^ records two such cases, m one the gland 
covered the greatest part of the pericardium Scheelc ® records anothei case 
in a child sixteen months old The mode in which death is occasioned is not 
clear, although the post-mortem signs of asphyxia are present , it is possible, 
m some cases at least, that sjiasm of the larynx may have caused the asjihyxia 
Paltauf ® states that there is no proof of compression of the trachea by hvpor- 
plastic enlargement of the thymus gland, which is simply one of the appearances 
due to general disease of the lymphatic system, and is not a direct cause of 
sudden death 

Lethal malformation and disease, as pneumonia or hydrothorax, aie usually 
sufficiently obvious as to occasion no difficulty m arriving at a conclusion as 
to the cause of death Defective ossification of the bones of the skull increases 
the risk of fatal compression during labour, and may be mistaken for injuries 
produced by violence Tailor and Stevenson'^ mention the case of an infant 
whose body was discovered in a pond, presenting the appearance of injury 
to the skull in the form of tw o holes in one of the parietal bones , on careful 
examination it was found that the bone at the edges of the aperture was thinned 
down, and that originally the spaces had been covered with membrane which 
had disappeared with maceration 
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Delayed paiturition has been mentioned as a cause of mortality to the 
child, the opposite extreme- hasty parturition is also attended with risk 
The modes in which death may be thus caused are various If the child is 
expelled head downwards on a hard surface the bones of the skull may be 
fractured If the woman is standing upright when the child comes away the 
parietal bones may he broken , when but one is broken it is usually the left, 
on account of the rotation of the child m passing through the pelvis , the 
fractures may extend to the frontal or to the occipital bones The child may be 
precipitated into a night commode or other utensil, and may be drowned m 
the liquoi ammi oi m otlici fluid into which it may fall When the child falls 
into such a receptacle, it usually arrives head downwards, and, consequently, 
if not quickly removed a small quantity of fluid is sufficient to produce asphyxia 
Rayner and Stuait ^ recoid a remarkable case A jinmijiara, aged 26, was left 
by her husband in good health and spirits at 2 p m , and on liis return at 4 30 
was found dead in a water-closet She had been delivered m this position, 
and the child’s head had passed completely through the lower opening of the 
closet, the body and shoulders remaining above Forcible attempts were made 
to extract the child, a healthy full-term female, but it was impossible to do so 
until the earthenwaie pan was smashed An examination of the mother showed 
that the lowei segment of the uterus and the ceivix had been bilaterally rup- 
tured through the whole thickness of the muscular wall , the mucous menibrano 
and part of the muscular wall of the vagina had been fissured and the deeper 
tissues of the perineum lacerated Superficially the jierineum was intact 
Death had been due to shock and haemorrhage The observers pointed out that 
from the medico-legal point of view the case is of interest, since had the mother 
not died it might hav(* been argued that force othei than the forces of expulsion 
and gravity had been used to get the child into the extraordinary position 
in which it was found Mere falling to the floor without fracture of the skull 
may produce a fatal result from the injury sustained Simple exposure to the 
cold air without covering and without any injury whatever, especially m the 
case of a weakly child, may be sufficient to cause death In all these instances 
when lethal traumatic injuries are not produced by the fall, death results because 
the child receives no attention , if it is removed from the source of danger— 
drowning, or exposure to cold — it does not die Usually the child is small or 
premature, and the head does not show a caput succedaneum or moulding 

In fatal cases the usual explanation why the child was left to die is that 
the mother became unconscious at the moment of delivery This is a question 
of considerable importance, as it arises in a large number of cases of infanticide 
Much scepticism is displayed by many experts as to the occurrence of uncon- 
sciousness during delivery Heidenham * relates the case of a woman seized 
wnth labour pains m the middle of the night, who got out of bed to obtain a 
light, when, as she alleged, the child was suddenly born, and as it fell to the 
ground the umbilical cord was torn , the mother returned to bed and fainted, 
and on regaimng consciousness found that the child was dead, death being 
caused by intracranial hsemorrhage, the result of injury to the left parietal 
bone Heidenham looks with suspicion on the frequency of fainting after 
the birth of illegitimate children, and regards sudden labours m pnmiparse 
as very unusual, both these objections have considerable weight, but casSs 
beyond suspicion have occurred which prove the possibility of rapid delivery 
with simultaneous or subsequent insensibility Pullmann ® records an 
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instructive case of this kind A inaiiicd lady of good position, ^vho anticipated 
with rnucdi pl(>asur<' the expected birth of a child, had some jiains in the back, 
but did not regard them as labour pains An hour or two after, beaiing-dow'ii 
pains began, and the membranes rupturc'd , the doctoi and nurse were im- 
mediately sent foi Meanwhile the jiatient felt a stiong desiie to urinate, and 
got out of b('d to pass water, she placed herself on the v<‘ssel, but feeling a 
peculiar cjuick movement in the genital organs, “he spiang up, and at the same 
moment the child fell into the vessel, the jilacenta following The mothei 
immediately lost consciousness, and if the nurse at that moment had not entc led 
and I amoved the child fiom its perilous position head dowm wards in the vessel 
- it would undoubtedly have dies! The child was in about the thiit}-fiist 
week of develojiment , there was no lafni succedaveum The motln i had an 
extensive rupture of the perineum in consequence of the c(uick expulsion If 
this had occurrt'd to a servant-girl and in obedienee to her desire to inmate 
she had gone to the closet, the child would have been dead long befoie she had 
recovered her s( ns( s, but her account of the event would jirobablv have been 
regarded as a pure fabrication Biunon' icdates the case of a ])rinupaia nc'ar 
term who fdt some pain in the back and a dc'sire to defseeate , she essayed 
to do so and then rc'turned to bed , on feeling a still more imperative desire 
she again raised hersedf in order to go to the commode, but was surprised to 
find something between hc'r thighs, which was the head of the child She 
knew nothing of what had taken place until she became aware of the jiresence 
of something externally In another case reported by Langier,^ a woman 
eight months advanced m pregnancy was sei7od with an irresistible desire to 
relieve the bowels and on getting out of bed the child was suddenlv expelled 
into the utensil the funis was not torn, and the placenta had to be removed 
subsequently, the child was lesuscitated The woman felt nothing until a 
quarter of an hour before expulsion Ehrendorfer ® records a case of hasty 
laboui that occurred in a lying-m hospital A multipara in the eighth 
month of pregnancy for some time had complained of abdominal pains , 
she went one night to the closet, and in ten minutes returned stating that 
the child had come from her , the placenta fell from her as she arrived in the 
delivery-ward, the attached part of the cord measuring 10 inches, the free end 
being torn The body of the child was found m the closet , it was 19 inches 
long and 4| inches across the shoulders , a CMput succedaneum was present , 
the lungs contained fluid like that in the closet The woman died seven days 
after, and at the autopsy tuberculosis of the spine and a psoas abscess were 
found, whicli explained the constant pain experienced by the patient, and made 
her assertion that she did not know when the labour pains came on extremely 
probable These cases show that statements made under circumstances of great 
suspicion are not, therefore, to be summarily rejected as being all but impossible 
When a woman becomes unconscious at the moment of expulsion, she must 
on regaining consciousness perceive what has taken place, and consequently 
imjiarts a guilty appearance to the event if she conceals the dead child and keeps 
the matter secret The body of the child should be carefully examined for 
signs of injury inconsistent with the statements made, and the contents of the 
air-passages should be examined for flmd or other substance of the nature 
of that into which it is alleged the child fell The funis, if torn, should 
be examined for indications of artificial separation, either with a cutting instru- 
ment or by being pulled asunder with the hands If the infant was vigorous 
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it might, m the act of falling into the leceptacle, inspire sufficient air to make 
the lungs partially buoyant , in any case, indications of asphyxia would be 
present In homicidal cases the child is usually suffocated or strangled, and 
L^onsequently the body should be spc'ciallv examined about the mouth, nostrils 
ind throat 

Haemorrhage from the funis, divided aftei being ligatured, may cause death, 
ipfiarently from indisposition of the blood to coagulate, or fiom insufficient 
tightness of the ligature 

DEATH OF THE INFANT FROM CRIMINAL VIOLENCE. 

The modes of death now to be considered are those which constitute the 
:rime of infanticide It is obvious that an infant is cntin'ly at the mercy of 
iny one disposed to take its life, there is scarcely any limit, therefore, to the 
ways by which this may be accom])lished Certain methods, however, pr(‘- 
ponderate in frequency, being easy of ex(‘ciition and b(*caus(* they most nearlv 
umulate the appearances which are met with after death from accident or 
from natural causes 

Suffocation. In 1919, twelve deaths of infants under one )ear of age were 
attributed to murder by suffocation in England and Wales A newl\-born 
infant is easily suffocated by the apjilication to the mouth and nostrils of anv 
ioft substance as the bare hand, or a folded pi<‘ce of cloth Although very 
dight pressure is sufficient for the purpose, if it is applied directly to the mouth, 
bhe tender tissues of the infant usually yield evidence of its occurience It is 
very rare that the minimum amount of violence necessary to accomplish the 
Dbject is used it may be accepted as an axiom that in almost all homicidal 
ittempts more violence is used than is sufficient to cause death This applies 
with exceptional force to child-murder the perpetrator is usually a woman 
who 18 under the influence of strong emotion at the time she commits the crime, 
ind, therefore, is not in a condition to gauge nicely the degree of violence 
equisite to cause death , another reason why excessive violence is often used 
s the necessity of immediately silencing the cries of the infant The external 
ippearances after death vary with the mode in which suffocation was effected- 
whether by pressure directly applied to the mouth or by enveloping the infant 
n some soft mateiial which prevents access of air Fielitz ^ relates three cases 
)f infanticide by suffocation The first was accomplished by covering the child 
with a feather-bed , in this case no external signs of violence were piesent 
[n the second case the mother suffocated the child by placing her hand over 
ts mouth and nose At the inspection the mouth was found closed, the lips 
white, with the point of the tongue between them , four marks corresponding 
with the finger-nails were found on the right side of the neck just above the 
shoulders, and a single mark on the left side in a similar position , the internal 
signs of death from asphyxia were present Immediately after the child was 
)orn the mother placed her left hand over its mouth and thus prevented 
espiration— the marks on the throat being caused by the finger and thumb 
lails resting on the neck, the fingers and thumb having been flexed so as to adapt 
-he hand to the convexity of the child’s face The third case showed no trace 
)f violence in the neighbourhood of mouth and neck, nor on any other part 
)f the body, internally the signs of asphyxia were visible Suffocation haid 
)een induced by envelopmg the child in an apron Schiller * made an exami- 
lation of the body of a new-born infant, and found, in addition to the signs of 

* Vtertdjahrsschr /. ger Med , 1891 * VtertHiahnschr. /. ger. Med , 1887 
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asphyxia, a quantity of blood in the finer bronchi At the back of the pharynx 
he found injuries which had been inflicted by the mother having pushed her 
forefinger into the child’s mouth with the object of producing suffocation , 
the finger had been firmly held there for some time, and the finger-nail had 
excoriated the pharyngeal wall and so jiroduced the heemorrhage Suffocation 
was due to the presence of the fing(*r rather than to the blood m the bronchi, 
as the blood was unmixed with air 

The body of an infant that has died from suffocation may be found m a 
medium capable of causing suffocation, death having been produced before 
immersion, hence the necessity of not accepting a probable cause of death 
witliout due investigation the body may be found m a pond, or in a cesspool, 
but the child may have been dead when it was deposited there Scrupulous 
care should be taken to search both the air-passages and the intestinal tract 
for traces of the medium m which the body was found , if traces are present 
they afford evidence of life at the time of immersion A solid medium in a 
divided state as sand or loose earth may yield similar evidence of buiial 
alive Maschka ^ records a case m which the body of an infant was found buried 
about a foot deep in a field The mouth contained a mass of mud -like con- 
sistence composed of sand and earth such as surrounded the body, some of 
which had penetrated as far as the jiharynx and larynx, but could not be traced 
further neither into trachea noi oesojdiagus The stomach contained no tiace 
of it, but m the duodenum a small fragment was found The lungs afforded 
proof of resjnration, and presumptive indications of death fiom asphyxia were 
present The opinion given w'as that the child breathed before being placed 
in the earth, and that by subsequent attempts at insjuration some of the soil 
was drawn into the mouth, but was too coherent to jiass further , in the move- 
ments of swallowing w'hich accompanied the attempts at breathing, a fragment 
of the soil found its way into the stomach, and was carried forw'ard into the 
duodenum by peristaltic movements which do not immediately cease at the 
moment of somatic death Tardieu ^ records the discovery of an infant's dead 
body in a box, the child having died from suffocation, but not from being shut 
up in the box , the under lip was everted and impnnted with the texture 
of a woven fabric, a fragment of which adhered to it , suffocation had been 
effected by pressure of a linen cloth on the child’s mouth 

As previously stated, a new-born infant is easily suffocated , leaving it 
under the bed-clothes is sufficient to extinguish life without producing any 
of the external signs of suffocation In such cases, due reserve must be exer- 
cised m attributing death to criminal intent , the mother may have fainted or 
otherwise have become unconscious, or irresponsible for her actions, for a period 
sufficiently long as to allow of the death of the infant without having entertained 
any design of taking its life No hard-and-fast rule can be laid down In 
married women who have just undergone the pangs of labour, the capacity 
for appreciating external conditions varies to an almost unlimited extent , 
some women become maniacal at the moment of delivery, and subsequently 
lapse into a semi-unconscious state , others are apathetic as to the fate of 
their offspnng, for a time qmte sufficient to allow of death from neglect if the 
requisite attention is not forthcoming, yet subsequently display the liveliest 
interest m its well-being The opposite extreme, usually met with in unmarried 
women, is equally well marked , it is no uncommon event for a servant-girl 
to be delivered of a child in the same room with her fellow-servant, and to 

^ Ehide Medteo legale enr Vlnfanltctde, 1808 
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dispose of its body without exciting an> imiiKdidte susjiicioii In one case a 
servant>girl hearing the front-door bell ring at the nioinent the child was born 
instantly attended to the door and let her mistress in , it was subsequently 
found that at the time the placenta was still within the uteius, and that heainor- 
rhage was taking place In another case a servant-giil went a distance from 
home, and when returning she asked the boy who drove the cart in which she 
rode to stop , she got out, went to a recess in the hedge, and hve minutes after 
was seen walking home, a distance of a mile and a half , the day following 
she went about her woik as usual In the five minutes’ mteival she had given 
birth to a living child The external inlluences which affect married and un- 
married women respectively, as to their behaviour during and after labour, 
are to be taken into consideration in forming an opinion as to the probability 
or otherwise of intentional neglect on the part of the mother of anything neces- 
sary for the well-being of the infant As regards unmarried women, there arc 
pnma facie grounds for suspecting them to be desirous of the death of the infant 
to which they have given birth, but in the absence of incriminating circumstances 
it IS unjust to turn a deaf ear to the woman’s statenu iiL that she lost conscious- 
ness at the moment of delivery Since it is a fact that married women who 
desire their children to live not infrequently succumb for a time to the violence 
of their emotions, or of their sufferings, and imperil the life of their offspring, 
the possibility of a like condition attacking an unmairied woman is not to be 
denied 

Strangulation. In Englaml and Wales, the deaths of 24 children under 
one year were officially stated to have been due to murder by strangulation 
in 1919 The number of deaths from this cause has fallen substanliallv during 
the last decad(', the annual average from 1905 to 1911 having been 86 

Strangulation may be effected either by compiession of the child’s throat 
with the unaided hands, or b} means of a cord, iibbon, or other similar medium 
When strangulation is effected with the unaided hand, marks produced by the 
pressure of the fingers are usually to be seen , it frequently happens that two 
or more impressions produced by the finger-nails are found on the left side 
of the child’s neck, and a single impression on the right side this arises from 
the throat being clutched between the fingers and thumb of the right hand 
The nail-marks may be further back than might be expected, on account of 
the whole neck being grasped instead of the air-passage only In addition to 
the marks of the nails there may be superficial ecchymoses more or less corre- 
sponding to the lines of pressure produced by the fingers , the ecchymoses 
often spread to the ears and along the sides of the face , excoriations of the 
cuticle produced by scratches of the finger-nails may be present In some 
instances no external signs are visible, although death has been produced by 
throttling , m these cases it is probable that the web between the thumb and 
first finger was applied to the front of the throat, the back of the neck being 
supported by the palm of the other hand , the intervention of a soft fabric 
between the hand and throat materially lessens the amount of external marking 
Although no superficial ecchymoses are visible, the deep structures may be in- 
filtrated with blood If great violence has been used the muscles are bruised, 
the cartilages of the larynx probably fractured, and even the vertebrse may be 
injured 

Marks resembhng those produced by criminal violence may result from 
attempts on the part of the mother to aid her delivery Scratches produced 
by the finger-nails may be found in the neighbourhood of the nose, mouth, 
and ears, with possibly indications of pressure by the finger-tips on the under 
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part of the lower ]aw and side of the neck It is exceedingly unlikely that 
the mother could endanger the child’s life by attempts to expedite delivery , 
when severe injuries have been inflicted, the presumption is against this explana- 
tion In arm or leg presentation, fracture or dislocation might be caused by 
improper traction on the part of the* mother in her attempt to drag out the 
child 

Suffocation may be produced by firm, prolonged compression of the chest 
and abdomen so as to prevent inspiration , unless a soft fabric protected the 
child’s body, the marks of the finger and finger-nails would probably be dis- 
tinguishable Tardieu mentions such a case in which theie was a depression 
in the chest and abdomen 

When a piece of cord or ribbon, or other similar medium, has been used to 
strangle the child, a more or less distinct groove will be found round, or partly 
roun^ the neck The breadth and depth oif the groove, within limits, is governed 
by the kind of material used, and the degree of force applied , a thin cord applied 
with the same degree of force would produce a narrower, deeper furrow than a 
handkerchief The bottom of the groove is usuallv white or grey, the holders 
being livid or of a violet colour There will probably be some superficial ecchy- 
moses visible m parts of the groove or its borders, but not invariably so Ex- 
coriations of the epidermis are likely to occur, unless the strangulating medium 
was very smooth and soft in texture Deep extravasations of blood below the 
groove and around it arc almost invariable, and if great violence has been used 
there may be laceration of the muscles, with injuries to the larynx or trachea, 
and even to the cervical vertebrae Internal examination reveals the signs of 
dc^ath from asjihyxia 

The usual defence in accusations of infanticide by strangulation is -that 
death was caused by the funis surrounding the neck during labour. The indi- 
cations of accidental strangulation produced m this way have already been 
described , one or two additional points lemam for discussion First, as to the 
appearance of the mark round the neck It has been erroneously assumed 
that local ccchymoscs are not present when the funis is the constricting medium, 
but the results of post-mortem examinations in undoubted cases of accidental 
strangulation with the funis prove the contrary , there is, however, a distinction 
(previously mentioned) which is of considerable moment as a diagnostic sign 
— the smooth, soft funis does not excoriate the skin Excoriation of the skin 
18 not invariable in homicidal strangulation, but when present it points in that 
direction When the funis encircles the child’s neck at birth it not unfrequently 
goes more than once round, which will be indicated by the mark on the neck 
As a rule, in cases of accidental strangulation caused by the coiling of the funis 
round the child’s neck, the lungs will be found m the foetal state — they will 
sink when placed in water This rule is subject to exceptions The asphyxia 
which causes death in these cases may result from arrest of circulation in the 
umbilical vessels as well as from constnction of the child’s neck When the 
head is expelled the constnction may be just insufficient to cause strangulation, 
although the tension on the funis may be sufficient to arrest the circulation 
through it, which would determine the commencement of respiration , very 
little additional tension would arrest the breathing, and m the absence of skilled 
assistance the child would die dunng birth On examination the neck would 
show signs of strangulation, and the lungs would yield evidence of having 
respired Winter^ records a case lUustratmg this complication A woman, 
aged twenty-one, with normal pelvis, was attended in labour by a midwife , 

* Bmcht ttber d SiUt. d, Qes f, Otb iu Gyn , 1885 
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the funis surrounded the child’s neck too tightly to be iciiioved, and the head 
was expelled, but the shoulders impeded furthei jirogress , a medical man 
arrived m five minutes and he tied and div ided the funis The child was delivered 
with considerable difficulty in a deeply asphyxiated condition, and only with 
prolonged efforts was it brought to life , a distinct strangulation- mark lan 
round the neck Eight hours after, the child died At the necropsy a clot of 
blood was found under the pia mater flattening the terebral convolutions, 
blood was also found in the lateral ventricles and at tin* base of the brain 
Ecchymoses were present on the pleura and pericardium, and extravasation 
of blood under the mucous membrane of the larynx , the lungs were partially 
distended with air In the absence of any history it would probably have been 
assumed that the child was born alive and was afterwards strangled 

The average length of the fums is about 20 inches it may not exceed 
6 inches, or it may reach 70 inches or moie Wh(‘n both fcetal and jilaccntal 
portions of the fums aie forthcoming they should be measured, the total length 
might be insufficient to allow of the child’s neck being encircled by it , further, 
the tension-liimt of the fums should be tested, it might be una^ilc to bear the 
strain necessary to strangle the child The funis has been used as a medium 
for cnminal strangulation, the allegation made being that it surrounded the 
child’s neck at birth In such cases the cord will be stretched, and will probably 
show traces of local displacement of the Wharton's jelly from being twisted 
round the fingers in the act of strangulation, the fums is so smooth and sliiipery 
that simply grasping it with the hand scarcely affords the necessary hold 
The lungs would probably show signs of having partially respired, although 
in one case of criminal strangulation with th<* fums the lungs were found in 
their foetal state 

Strangulation-marks round the child’s neck are sometimes alleged to have 
been produced b^ a handkerchief or piece of tape with which the mother attempted 
to aid her delivery, this is an improbable supposition, and in any case veiy 
little force could be thus applied, so that careful examination of the marks 
externally, and dissection of the deeper structures underlying them, would 
probably enable a conclusion to be arrived at 

Intentional neglect m tying the funis may lead to death from hamiorrhage 
The absence of a ligature does not prove that the cord was not tied , it may 
have been removed, or the funis may have separated at the site of the ligature 
This warning is specially appropriate in the case of infants whose bodies are 
not examined until a week or two after death , post-mortem softening may 
easily cause detachment of the distal end of the fums along with the ligature 
Devergie ^ relates a case m which an infant with cord and placenta was being 
removed from a river where it had remained for about a fortnight , the fums 
was so tender that it gave way, and the placenta was carried down the stream , 
a medical man, not knowing these facts, examined the body, and concluded 
that the fums had been torn at the birth, and that death had resulted from 
heemorrhage The free end of the fums should be examined as to the condition 
of the structures which enter into its composition If it has been divided with 
a sharp cutting instrument, the transverse section will be clean and even , 
if it has been torn the section will b^* jagged and irregular, some of the structures 
being more elastic and less yielding than others , if division had been effected 
by means of a blunt knife, it will probably be difficult to determine the mode 
of separation, in which case it is well to avoid giving a decided opinion. 

The importance of the question as to how the fums was divided is well 
* Annales d'Ht/gt^ne, 1873 . 
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illustrated by the following case nariated by Koch ^ — A servant-girl, advanced 
in pregnancy, felt a desire to relieve the bowels , she went to the closet and was 
suddenly deliveied, the child falling through the opening , the giil explained 
the event as being accidental The placenta subsequently came away, and the 
child was removed from the closet asphyxiated The funis was nearly 20 inches 
long it was of moderate thickness, and was separated about the mid portion 
of its length -10 inches from the navel On the foetal portion there weie three 
injuries, two of which affected the amniotic sheath only, the arteries not being 
injured the third went half through the funis, one artery and the vein being 
divided , the injuries were comparatively smooth, except the one through the 
amniotic sheath, which was lathei ragged , the vessels were irregularly divided, 
and they partially jirojccted beyond the other structures Two experts pro- 
nounced that the funis had been divided with a sharp cutting instrument, 
basing their opinion on the presence of the injuries described, and on the un- 
usual position of the point of separation, accidental rupture usually taking 
place either close to the placenta or close to the navel Re-examination led 
to a change of ppinion - that the injuries were not produced by a cutting instru- 
ment, but by the sudden tug of the falling child Wmckel states that he has often 
seen injuries of this kind jjioduced by sudden tension of the funis The medical 
expert witness should ever be alive to the importance of not accepting what 
appears at first sight to be an evident explanation of the cause of injury, without 
considering whethei there may not be another and coirect though less obvious 
interpretation In the above case the hrst opinion, if accepted, would have 
condemned the giil as a inurdc^rcss , the second to some extent confirmed her 
story, and established the jiossibility of the affair being really accidental 
According to Wmckel, ^ rupture of the funis from precipitate labour, in more 
than three-fourths of the cases, takes place within 6 inches from the umbilicus , 
in 12 per cent , close to or within the umbilicus still less frequency in the 
middle of the cord or near the placenta 

Fractures of the skull are frequently found to have been inflicted on new- 
born infants when death is suspected to be due to infanticide When the child 
IS killed by blows on the head, or by dashing it against a wall, the injuries in- 
flicted <ire usually excessive It is a mode of killing which does not admit of 
the attempt to attiibute death to natural, and scarcely to accidental, causes , 
the sole object is to deprive the child of life as quickly as possible, and to trust 
to concealment of its body in order to escape the consequences, the result almost 
invariably is that the bones of the skull arc literally smashed m When the 
deed is perpetrated by the mother she is usually at the time m a state of maniacal 
excitement, and is, therefore, in no condition to pay heed to the amount of 
damage she inflicts After the child is dead it is generally thrown into a pond 
or cesspool, or is buried m the ground 

The defence usually is that the injuries were caused at birth from difficult 
01 from precipitate labour As previously shown, fractures of the bones of the 
skull may be caused during ordinary difficult labour — ^without the use of instru- 
ments or of manual interference — and, further, they may present an appearance 
not unlike that which results from modified cnminal violence When the injunea 
have been intentionally inflicted there will be more or less damage done to the 
external soft parts , the scalp will show signs of the force resorted to, in the 
form of excoriations, rents, or complete disintegration of structure, which 
are not seen when the injury to the skull has been caused during ordinary non- 
instruinental labour If fracture has resulted from the head being forced through 
^ Arth /. Oymfcolofjte, 1886, ^ Lehrbuch d 0id)urt6htdfe, 1889 
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a contracted pelvis, the shape of the head and the presence of a well- developed 
cephalhsematoma will afiord evidence of the fact The presence of blood under 
the scalp or the pericranium, or even within the skull, is quite consistent with 
natural causation When criminal violence has been lesorted to, there will 
probably be slight injuries visible on other parts of the body besides the head, 
such as finger-marks, scratches, and bruises, from rough handling during com- 
mission of the crime If, on the other hand, the defence is that the woman 
wAs suddenly delivered whilst m the erect posture, attention should be directed 
to the point of separation of the funis , usually, but not invariably, it is near 
the navel , in order to determine whether it was cut or torn asunder, the free 
end of the fums is to be carefully examined with a lens The injuries sustained 
by the skull will probably be much less than those criminally jiroduced Whilst 
it IS undoubtedly true that the child s skull may be fractured by the mother 
being delivered in the upright posture, the child falling head downwards on to 
a hard surface, yet hasty delivery has frequently taken jilacc under these con- 
ditions without the child receiving material damage Snell ^ records the case 
of a woman who in the upright posture was unexpectedly delivered of a child 
at term, the child fell head downwards on a stone floor, rupturing the funis 
in its fall, yet it sustained no injury, not even a bruise being apparent If the 
injuries to the skull are extensive, homicide is indicated , lesser degrees of 
violence are compatible with either criminal or accidental causation, and 
consequently demand careful consideration of all available indications, and 
frequently no slight discrimination m order to interpret them aright 

Another defence may be made — that the injuiies to the skull were accidentally 
inflicted by the mother m attemjiting to expedite hei delivery It would be 
difficult to fracture the skull in this way, though it would not be inqiossible 
The degree of injury infiicted on the skull, together \vith the absence of marks 
of violence on the rest of the body, are the indications from which an opinion 
18 to be formed 

Sometimes the dead body of an infant is found on a waste jiiece of ground 
surrounded by a wall, and it becomes a question as to whc'ther anv inj lines 
sustained by the head may not have been causeil after death by the body 
being thrown over the wall , the same consideration is involved if the body 
IS found under a heap of stone, or m a coal-heap, or if it has been forced down 
a soil-pipe or dram The great difficulty in answering this question arises from 
the fact that an injury caused immediately after deatli is not characteristically 
cbflerent from one inflicted during life It was formerly assumed that a blood- 
stained appearance of the edges of the fractured bones indicated that the injuries 
had been inflicted during life, but if the injuries are produced soon after death 
a like appearance ensues, if some hours elajise between death and the pio- 
duction of the fractures the absence of such signs is to be expected No positive 
opinion can be formed if the edges of the fiactured bones aie blood-stained, 
as to whether the fractures weie made before or immediately after death , 
if there is no staining of the edges, and but little effusion of blood within or 
without the skull, the inference to be drawn is that the injuries were causc'd 
after death 

Violence inflicted on the child’s neck, producing subluxation, or fracture 
of the cervical vertebree, may have caused death , evidence of the injury will 
be observable on examination of the body 

Wounds produced by cutting or pointed instruments are frequently met 
with on the bodies of infants found dead They varv in extent from minute 
* hrtt Med Journ , 1891 
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punctures penetrating^ vital organs, to extensive wounds such as result from 
decapitation, or even (omplote dismemberment Punctures through the 
fontanelles, the oibital jilate, between the vertebree, and between the ribs 
into the heart, have been discovered after death , these less apparent methods 
of causing death should be borne in mind when no obvious injury can be dis- 
covered The more formidable injuries reveal themselves at first sight , the 
difficulty in dealing with them arises from the usual defence- that they were 
inflicted after death, with the object of facilitating the disposal of the body 
The signs by which a diagnosis is to be made as to whether wounds have been 
inflicted before or after death are elsewhere described In the case of smaller 
wounds it may be asked whether they were sufficient to cause death Next 
to injury of a vital organ, haemorrhage has to be considered as a cause of death , 
an exsanguineous condition of the body and internal organs generally, points 
to haomorrhage The condition of the funis -whether it has been tied or not 
- should be examined before an opinion is formed as to the jirobability of death 
having occurred through loss of blood from wounds If it is alleged that the 
cliilcl was still-born, and that it was mutilated with the object of more easily 
concealing its body, the presence or absence of the signs of lespiiation, as far 
as they are available, must be ascertained 

An instance of mutilation of the child during birth is given by Baibour ' 
An unmariied w'oinan tiavelling alone in a railway carriage was suddenly 
seized with labour pains , feeling something protruding from the vagina, she 
attempted with some foice to deliver herself, and in so doing broke the pre- 
senting limb- an arm- which m a moment of pain and frenzy she then severed 
with a table knife and threw out of the window On reaching home she was 
delivered by version of a still-born well-nourished mah' child, with th(‘ right 
arm missing two inches above the elbow , a considerable cjuantity of blood 
had escaped from the vagina after the amputation of the arm, and the child’s 
body was palicl, so that haemorrhage was doubtless the cause of death 

Drowning was the method of murdering 17 infants under one year of age 
ill England and Wales, m 1919 When a body is found in water it must be 
re rnembered that the bodies of infants already dead are often thrown into 
ponds, canals or rivers to get iicl of them An infant’s body, if well nourished, 
contains a large proportion of fat, and consequentl> does not readily sink 
If the body is found in water wuth a mummified funis it is certain that the child, 
living or dead, remained in air sufficiently long for mummification to take 
])lace a funis once muimmfied does not return to its original condition on being 
placed m water On the other hand, if the child is submerged, either living or 
dead, while the funis is fresh and plump, mummification does not occur The 
signs of death from drowning do not differ in the infant from those found in 
the adult , they w ill be described elsewhere If still-birth is alleged with the 
object of reducing the crime to concealment of birth, an examination of the 
lungs will determine the question unless putrefaction prevents , in the absence 
of clear evidence of death from drowning careful search should be made for 
other causes of death When the body is found in a night commode or closet, 
and liasty parturition is tendered as an explanation, the funis must be carefully 
examined with the object of ascertaining whether it has been torn asunder or 
divided with a cutting instrument It has been stated that in the act of falling 
the child may make an inspiration sufficiently vigorous as to fully inflate the 
lungs, but from what has been already said on this subject, it may be inferred 
that complete inflation could not take place under such circumstances , it is 
» Tht Lamet, 1892 
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not to be denied, however, that partial inflation might occur Any fluid or other 
matter found in the air-passages or stomach should be compared with the 
medium in which it is alleged the child was drowned 

A superficial glance at a section of the lung might lead to the assumption 
that no fluid was present, as it is not always found in the larger bronchi There 
18 an absence of frothy mucus in the lungs of new-born children that have been 
plunged into a liquid before breathing , under these conditions an infant makes 
attempts at respiration and inspires some of the liquid, but as no air is already 
in the lungs, and none enters with the liquid, the bronchi do not contain froth 
such as IS met with after drowning in the lungs of those who have respired 
Dittrich 1 records the case of a pregnant woman who suddenly felt a desire to 
defsBcate, and in consequence placed herself over a small tub containing waste 
water, coffee-grounds, dust, and the like , she immediately gave birth to an 
infant at or near term, and tore the funis without tying it On section of the 
child’s body the lungs were found in the foetal state, except that they contained 
much blood , they sank both whole and divided In the trachea and larger 
bronchi no foreign substance was visible, but on careful examination the lumina 
of the small bronchi were seen to be filled with a mixture which corresponded 
with the medium in which the infant was drowned , on microscopical examina- 
tion the finest bronchioles were found to be choked up with it The stomach 
and intestines sank when placed in water 

Iritra-uterine maceration must not be lost sight of as a possible cause of 
changes resembling those produced by prolonged submersion in water 

Destruction of the body of a new-born infant is sometimes attempted by 
incremation. The question in such cases are— Was the child still-born^ If 
not, was it alive or dead when subjected to the action of fire The first question 
IS to be answered m accordance with the signs already given, and the second 
with those described m the chapter on death by burning 

An advanced stage of uicremation may make it impossible to answer either question ; 
the problem then becomes — Are the remains those of a human foetus or not ? One of 
the bones may poasibly afford the nccessari evidence, as in the folio wmg ease — A charred, 
shapeless mass was found on a kitchen 6re , when withdrawn it measured inches in length 
and 0 mches m its greatest diameter , it weighed 4 ounces On examination indications 
of nbs, spinal column (much twisted) and base of the skull were found, but notlung to dis- 
tinguish the remains from those of an inferior amrasl until, on liftmg up a projecting frag- 
ment of carbon, an intact scapula was discovered , this proved that the remains were human, 
as the postero spmal segment of the bone was much longer than the antenor, the difference 
in the lower animals bemg either insignificant or entirely absent A servant girl who was 
suspected of havmg been recently deUvered subsequently confessed that the remains were 
those of a foetus at about the rixth month 

Exposure to cold and deprivation of food, if sufficiently prolonged, will, of 
course, cause death of the infant Deliberate infanticide is not often attempted 
m this way , when a child is exposed so as to endanger its life it is with the 
object of getting nd of it without actively committing murder The defence 
usually offered is- that the child was born unexpectedly (hasty parturition), 
and that it was still-born , or if living, that it was exposed so as to attract 
attention (before the door of a house, for example) m order that it might be 
rescued In hke manner a new-born livmg infant has been placed in a hamper 
with a feeding-bottle and sent by tram to the putative father 

Poisoning is rarely resorted to m the newly born as a means of infanticide , 
if suspected, an analysis of the digestive organs and their contents must be 
made 


* Prager med Wochenjschr , 1890 



136 


FORENSIC MEDICINE AND TOXICOLOGY 


5. THE LENGTH OF TIME THE CHILD HAS BEEN DEAD. 

Thib iH to be estimated by the stage at which the post-mortem phenomena 
have arrived The tendency is for animal heat and cadaveric rigidity to pass 
away, and for putrefaction to occur sooner than is the ease with the adult body 
When the putrefactive stage is leached no positive opinion is justifiable as to 
how long the child has been dead 

POST-MORTEM EXAMINATIONS IN CASES OF SUSPECTED 
INFANTICIDE. 

When making a post-mortem e\ami nation of the body of an infant 8US[)CLted 
to have been murdered, it is necessary to investigate very closely the external 
appearances. The presence of body-warmth, cadaveric rigidity, or of the signs 
of putrefaction should first be noted If the body has been found without 
any history, a preliminary search should be made for marks or other indications 
which might lead to identification, and notes should be made of articles of 
clothing, or of the box, paper, or other envelope within which the body was 
found Vermx caseosa is to be sought for, its piesenee demonstrating absence 
of the usual attentions at birth The funis should be carefully examined as 
to the mode in which it has been separated , the portion attached to the ( hild’s 
abdomen should be measured The whole of the surface of the body must be 
examined for scratches, bruises, and other slighter injuries , if any aie found, 
attention should be directed to their probable causation— from accidental 
causes during or after birth, oi from criminal violence Before touching the 
mouth the position of the tongue and lips should be observed -whether the 
tongue protrudes, and the bps are flattened or everted Any other indications 
of pressure on the mouth and nostrils - such as miglit be produced by the bare 
hand, or by the application of a cloth— with the presence of punctiform ccchy- 
moses on the face, and its general hue, whether pallid or livid, should be noted 
The natural apertures of the body should be examined for foi eign bodies Any 
marks on or round the neck must be closely investigated, and the underlying 
structures subsequently examined by dissection Should the whole body be 
extremely pallid, obseive if there is any external cause for hsemorrhage other 
than an untied funis The length of the child, its weight and state of nutrition 
should be noted , bearing in mind that the dead body of a new-born child tends 
rapidly to lose weight by cutaneous transpiration, especially when exposed 
without covering, or merely enveloped in paper or placed in a box 

The internal examination is commenced by making the usual incision through 
the skin fiom the ujiper part of the manubrium to the pubes After opening 
the abdominal cavity, the forefinger of the right hand is introduced and its 
tip placed on the highest part of the arch of the diaphragm , with the fore- 
finger of the left hand the intercostal spaces are counted fioni above downwards 
until the position of the two fingers corresponds this determines the height 
of the diaphragm The thorax is then opened and the condition of the heart 
ascertained in situ It is convenient to continue the primary incision upwards 
through the skin of the neck and the lower jaw, and to divide the symphysis 
with a sharp-pointed pair of scissors, passing one blade within the mouth, 
from above downwards in the middle line, immediately behind the alveolar 
process Separate the soft structures and fold the two halves of the jaw out- 
wards and backwards, in this way a complete view of t^,e mouth and pharynx 
18 obtained without disturbing any foreign body that may be present , the 
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tongue can be drawn forwards or to one side, as is most convenient The lungs, 
stomach, and intestines are removed for testing as to specific gravity after their 
volume and general appearance have been noted Befoie cutting through the 
scalp see if there is any tiace of puncture, and after reflecting it examine the 
fontanelles with the same object, the possibility of puncture or other injury 
to the cervical cord should be borne m mind The presenc<‘ of meconium or 
of food-stuffs in the intestines is to be noted The stage of development of the 
child must be estimated by an appeal to the various indications described m 
the section which deals with the subject The existence and si/e of the ossific 
centre m the inferior epiphysis of the femur is ascertained by slicing aw a) thin 
sections from the lower end of the bone until the maximum diametei of the 
centre is reached The possibility of poisoning must not be lost sight of , the 
organs necessary for chemical analysis should be removed for that puipose if 
deemed necessary 

CJoncealment of Birth — “ If any woman shall be delivered of a child, every person who 
shall by any secret disposition of the dead body of the said child, whether such child died 
before, at, oi after its birth, endeavour to conceal the birth thereof, shall be guilty of a 
misdemeanour ” (24 and 25 Vict , c 100, sec 00 ) 

In a great many accusations of infanticide the jury reduces the crime to 
that of concealment of birth Concealment of a living child that does not die 
before it is discovered, does not constitute the misdemeanour In cases of con- 
cealment of birth the question of live birth docs not arise, therefore medical 
evidence is limited to the following points - Are the remains those of a viable 
child ^ Has the accused been recently delivered ^ Theio is some uncertainty 
as to whether the secret disposal of a foetus which has not reached a stage of 
development, compatible with viability, constitutes concealment of birth 

btephen (Crun Law of Eng 1891) says that “ the exjiression ‘ delivered of a child ’ 
docs not include delivery of a foetus which has not reached the jienod at which it might 
have been born alive ” Erie J directed the jury on a charge of concealment of birth {B 
V Berrman, 1854, 6 Co\, p 388) “ that it must appear that the child had gone such a time 
m its mother’s womb that it would, in the ordinary course of thuigs, when boin, have had 
a fair chance of life " Smith J (/f v Hemtl, 1866, 4 F & F p 1101) left it to the jury 
to say, “ whether the offspnng liad so far matured as to become a child, or was only a foetus 
or the unformed subject of a premature miscamage " At the Chester Summer Assize, 
1896 (i? V Watts), Lawrence ) ruled in accordance with the opinion of Stephen above 
cited On the other hand, Martin B {B v Calmer, 1864, 9 Cox, p 506) said “ that he saw 
nothmg to limit the word ‘ chdd ' m the statute to a child likely to live or likely to die, 
but as soon as the foetus had the outward a])|)earance of a child it was sufficjont " 

According to Scotch law, concealment of pregnancy is a crime It is not 
necessary that the dead body of the child should be found, nor need there be 
proof of infanticide , all that the law requires is that the woman must be proved 
to have been pregnant sufficiently long as to render possible the birth of a living 
child If, during her pregnancy, the woman reveals the fdet to another person, 
even if it is with the object of arranging for concealment of the child’s birth, 
and evidence to this effect is tendered, the law is evaded— the pregnancy is 
no longer “ concealed ” 
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CHAPTER XVI 

BIRTH IN RELATION TO THE CIVIL LAW. 

Live birth, m the legal acco])tation of the term, is determined by the same 
conditions m both criminal and civil cases In criminal cases the character 
of the medical evidence differs from that whuh is usually tendered m civil 
cases, because in the majoiity of criminal cases th(* woman gives birth to the 
child in secrecy, so that no witness to the fact that the child was fully born 
at the time when signs of life were developed is forthcoming , consequently 
expert evidence founded entirely on the indications presented by the dead 
body of the newly-born infant has to be relied on As a matter of fact, unless 
there is distinct evidence of respiration having occurred, a charge of infanticide 
is practically never pressed In civil cases witnesses are usually to hand- -the 
acjcoucheur and the nurse who were picsent when the child was born, and who 
therefore can testify to the fact of legal birth at the time the child displayed 
tokens of vitality , hence proofs of live birth are available in civil cases which, 
b\ circumstances, arc excluded in criminal cases The occurrence of respiration, 
to which so much significance is attached in cases of infanticide, constitutes 
but one indication of life , its importance arises from the fact that it leaves 
after death more or less permanent and reliable traces of its occurrence with 
the exception of the stomach-bowel test, all other manifestations of a life that 
ceases almost immediately after it has demonstrated its existence, vanish and 
leav e no trace behind 

There is no statutory definition of live birth, and the law on the subject 
18 accordingly derived from judicial decisions In England, the most evanescent 
sign of life, provided that it is observed after the child is entirely outside the 
b<kly of the mother, constitutes proof of hve bnth With this proviso the least 
muscular movement that may amount to a mere momentary twitching of the 
lips or of a limb, or a few beats of the heart, either heard with the stethoscope 
or felt in the cardiac region, or by pulsation in the undivided funis, or the more 
obvious evidence afforded by respiration, with or without crying, are each, 
and severally, proofs of live birth The duration of any of these signs is im- 
material— one moment of life thus manifested avails, as proof of live birth, 
as much as though the child continued to live for days or months According 
to the law of Scotland the commencement of respiration after expulsion must 
be proved to establish live birth 

In civil law, live birth comes into consideration in respect to the inheritance 
of property , in such cases much may depend on the fact that the child display ed, 
or did not display signs of life after birth, and in the event of live birth, on 
proof of the exact time when it was born If the head is born, and an interval 
elapses before the body is expelled, during which the child is observed to breathe 
and cry, that is not* the moment of birth The delay may extend over some 
minutes, and, as the law docs not recognise the fractional part of a day, if it 
occurs partly before and partly after midnight, a mistake in recording the 
exact time of birth might make a difference of twenty-four hours, and possibly 
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alter the succession to an estate if the child continued to bieathe until and 
after birth It may die, however, during the delay, before the bodv is expelled , 
in which case the child is still-born, the law taking no cognisance of signs of life 
manifested before complete expulsion 

The question of live birth has to be considered in respect to Tenancy by 
Courtesy. “ When a man marries a w^oman seized of an estate of inheritance, 
and has by her issue born alive, which w^as capable of inheriting her estate , 
in this case he shall, on the death of his wife hold the lands foi his life as tenant 
by the courtesy of England ’ 

It will be seen that there are two obvious conditions to be fulfilled (a) 
That the issue must be borne alive, {h) that it was capable of inheriting A 
third condition, which is not quite so obvious on glancing over the above quota- 
tion, IS {() that the woman must be living at the time she gives birth to the 
child 

(a) The proof of live birth is afforded by the evidence of the medical man, 
or of the nurse, or of both, who were m attendance at the labour (b) Capacity 
for inheritance requires that the child shall have the shape of mankind This 
question has been previously discussed undei the head of sexual and other 
abnoimalities (c) Death of either wife or husband dissolves their marriage 
If a married woman who is in possession of an estate held on the above-named 
terms is pregnant with a living child and dies before the child is born, her 
estate at once descends to the heir-at-law, not being intercepted, as it were, 
by the birth of the child If the birth of the child precedes the death of the 
mother by ever so little, the child being boin alive but dying immediately, 
the husband acquires the estate for the rest of his life By Ceesarcan section 
a child ma) be removed alive from the body of its dead mothei , in such a case 
the husband would no/ become tenant The point has been discussed as to 
w hether a child extracted by Ceesarean section from the body of a hvm^ woman 
can be regarded in the legal sense as being born , it is probable that under these 
conditions the husband could eiqoy the tenancy 

Notification of Births.- Under the Notification of Births Act, 1907, the 
biith of a child which has issued forth from its mother after the expiration 
of the twenty-eighth week of pregnancy must be notified to the medical ofiicer 
of health of the distiict Since 1915 this procedure has been obligatory m all 
districts (For duties of medical practitioners in regard to this Act, see Chap 
XXV) 

Still-birth.— A still-birth need not be registered, but must be notified to the 
medical officer of health if of twenty-eight weeks’ gestation If it is desired 
to inter the child m a public burial-ground the authorities of the burial-ground 
must receive a written declaration of the mother’s name, and of the fact of still- 
birth signed by a coroner or medical man who has seen the body, or by the 
person bringing it for burial Usually the statement is given by the midwife 
or doctor to the undertaker, who then disposes of the body -sometimes, it is 
known, by placing it in the coffin of another person, a fact to be remembered 
in exhumations This lax system obviously lends itself to the concealment of 
crime, or at least to the easy disposal of children w ho die shortly after birth 

LEGITIMACY. 

The law assumes ever^ child born during marriage, or, after the death of 
the husband, within limits consistent wnth the normal duration of gestation, 
to be legitimate unless the contrary is proved 
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Proof that the husband is not the father of the child may be adduced on 
the ground that he is physically incompetent, or that he had not had access 
to his wife witliin a ])enod consistent with the date of the child’s birth Physical 
incoin])etency resulting from the extremes of age, or from malformation or 
disease, has already been dealt with The plea of non-access, in addition to 
evidence as to fact- with which the medical witness has nothing to do^ involves 
the consideration of the duration of {a) normal (/e^ttahon, together with the 
questions how fai may gestation be {h) prolonged, and how far may it be (r) 
shortened consistent with the birth of a living child 

(a) Normal Duration of Gestation. - There is no means of absolutely deter- 
mining the duration of gestation, heme the discrepancies in the time allotted 
by different authorities Of the many data from which the interval between 
impregnation of an ovum and the birth of an infant at term may be calculated, 
two only need be mentioned — the eessation of menstnmtion, and a sirujle coitus 
The cessation of menstruation, apart from accidental interruption of the 
function, IS an unceitain staiting point It is generally accepted that men- 
struation IS not necessarily associated with ovulation it may take place without 
ovulation, and ovulation may occur without menstruation The impregnated 
ovum may embi'd itself in the uterine mucous membrane during any jiait of 
the intermenstrual period, and therefore the normal duration of })regnancy 
cannot be accurately determined fiom cessation of ihe menses Matthews 
Duncan, reckoning from the last day of menstiuation, computes tlie duration 
of gestation at 278 days , other authoiities give a lower or a slightly higher 
computation 

A single coitus affords no fixed datum, because impregnation is not necch- 
sarily synchronal with it Spermatozoa retain then activity within fin. female 
organs for many days, duiing any of which they may reach the ovule and 
fecundate it Computed from a single coitus, the duration of gestation is stated 
by Ahlfeld ^ to be 271 days, by Stadfeldt ^ 272 days, by Duncan^ 275 days, 
according to Lowenhardt ^ the average from statistics gives 272 days 

The normal duration of pregnancy is generally accepted as being about 
280 days, with the possibility ot exceeding this period The duration of preg- 
nancy should always be expressed in days , months may be either calendar 
or lunar, therefore the use of the word is conducive to crroi 

{h) Abnormally Prolonged Gestation. —Attempts to estimate the extieme 
limits of gestation m either direction are further embarrassed by the fact that, 
in almost all such cases, the evidence on which the estimations are based is 
liable to be tainted In many cases the interests of the individuals concerned 
are profoundly involved either from the moral or the pecuniary standpoint, 
and apart from wilful misrepresentation, women are very apt to be misled 
by their feelings and wishes It may be premised that the usually accepted 
duration of gestation is undoubtedly capable of considerable extension , the 
difficulty lies in limiting the degree of extension In some countries the limit 
IS fixed by law in France and Italy the limit is 300 days , in Germany a child 
born within 302 days after the death of the husband is regarded as legitimate , 
in Scotland a child born within ten lunar months after the death of the husband 
IS considered legitimate In England and America no limit is fixed, and con- 
sequently the opinion of experts is taken, and the entire question is discussed 
at every trial into which the subject enters The longest gestation yet allowed 
by the English courts is 307 days , m 1917 the court dismissed the petition 

^ Monaisschr f Gebnrtshvlfet 1869 ^ Fecundity, Fertility, Sterility, 1866 

^ 4nnale-s de Gynecol, 1877 * Arch, f Oynuhol , 1872 
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foi a divorce of a husband who had been absent from his wife in another country 
for that period of time The labour was normal, and the child of average size 
and weight The petitioner was unable to support his case by other evidence 
of a conclusive character In America, 317 days have been allowed in an in« 
dictment for seduction, and probably sentiment had something to do with the 
verdict , a claimant to an estate might have fared differently 

Many cases are recorded of gestation extending to 300 days and beyond , cases 
which approach, but do not exceed, 300 days have a much greater air of probability about 
them than those which claim additional weeks Acker ^ n'ports a case m which gestation 
lasted *105 days after a single coitus, the child not exceeding in development that of full 
term , allowing for the uncertainty of the moment of impregnation after insemination, 
the duration of gestation in this ease might bo reduced to 290 dajs In a case recorded by 
Purkhauer,'* the woman menstruated in the non pregnant state regularly every 28 days 
She had her last petiod on the 28th of April, 1889 , she first felt the child about the middle 
of September, wluch would make the end of the first week in Pibruarv, 1890, the probable 
date of labour On the 13th of March, 1890, she was delivered of a living boy weighing 
8 lbs 12^ OZ8 , and measuring nearly 21 inches m length If conception is dated at seven 
days after the cessation of the last menstruation, the duiation of gestation was 316 days , 
if seven days before the next anticipated jieriod is taken— which, however, would not agree 
with the date of (Quickening — the duration of gestation would bo 300 days Thomson ^ 
records a case in which the duration of gestation, reckoned from the last day of menstrua 
tion, was 317 days, and from the last coitus 301 days Duncan ‘ records a case in which 
menstruation ceased on January 15 The foetal movements wem jxiroeivod bv the mother 
about the beginning or middle of May, she was of enormous bulk, and expected to lie 
confined about the 15th to the 2l8t October, but delivery was delayed until the 7th of 
December, 325 days from the cessation of the menses Tlio child, a male, was of much more 
than the usual size and weight This w os her fourth child , her first child she carried 300 days, 
and her second and third about 285 days Armstrong ’’’ mentions the case of a woman who 
went 301 days in her second pregnancy, and 319 m her fourth Murray gives the following 
details of a woman he attended — She ceased to menstruate on lobruary 12th, 1888 , on 
November 28th she thought slie wag in labour, but the symptoms passed off She waa 
delivered on January 12th, 1889, of a stillborn child, weighing 7^ lbs and meaaurmg 
19 i mches m length , the interval between the cessation of menstruation and delivery 
being 330 dajs 

The theory that has been advanced — that protracted gestation is generally associated 
with unusually long inter menstnial periods — is not supported by Purkhauor’a case above 
recorded, as the woman when not pregnant menstruated regularly every 28 days 

It Will be observed that the above cases illustrate the subject of protracted 
gestation m a progressively increasing ratio, until the fonindable total of 330 
days is reached , this is not final, so far as recorded cases go, but so far as the 
credulity of the reader goes it probably is In many cases of apparently pro- 
tracted gestation it is more than likely that the menses were accidently sup- 
pressed, and that impregnation subsequently occurred 

(c) Abnormally shortened gestation comprises the consideration of the stage 
of development of the foetus at birth, and its viability or capacity to live after 
birth There is more scope for medical evidence m shortened than m protracted 
gestation , in the latter the child cannot be more than fully developed, although 
in some cases it has surpassed the usual size , but when full term is not reached, 
indications of the fact are more or less obvious In fornung an opinion, too 
much emphasis must not be laid on the size and weight of an infant, they 
constitute two valuable signs of development, especially the length, which has- 
a more fixed relation to age than the weight, but they must not be allowed to 
exclude other signs , nor can any reliable comparison be made between the 
healthy stoutness of the mother, or the converse, and the size and weight of 

* Amer Joum of Obstetrics, 1889 * Medical Times and Gazette, 1877 

* Friedreich’s Blatter f ger Med., 1890 ® The Lancet, 1890 

* Obstetrical Transactions, 1885 ® Bnt Med Joum , 1889 
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the child, as some little women habitually produce large children, and women 
of large stature and imposing appearance not unfrequently give birth to ill- 
nourished infants at lull term As in all other questions of difterentiation, 
extremes are easy of recognition , a child at term has characteristics that clearly 
distinguish it from a six or seven months foetus , on the other hand, there is 
little difference between an eight and a nine months foetus, for fully a fortnight 
before term the (hild has acquired all the distinguishing characteiistics of 
maturity The most reliable signs of foetal development are only available 
in the dead body , they aie the various points of ossification, and the super- 
ficial configuration of the brain The external indications of iinmatuiity, m 
addition to size and weight, aie the dark red hue and wrinkled condition of the 
skin, and the presence on it of lanugo, the size of the auricle, the imjierfect 
formation of the finger-nails, the disproportionate size of the head, the absence 
of the testicles from the sciotum (in the male), together with general fc^ebleness, 
indicated by deficiency of vigorous movements and clamorous cries with in- 
ability to suck the profferc'd nipple The body-heat of immature childien is 
subnoimal, and lequires conserving by means of thick layers of cotton-wool 
and other surroundings which lessen the loss from the surface 

Viability. An infant may have arrived at a sufficiently advanc ed pciiod 
of develojmient as to be born alive, but not to be viable- that is, not to be 
endowed with the capacity of continuing to liv^ As a general stateimmt it 
may be acceptc'd that 180 days represents the lowest limit at which an infant is 
viable, but it is by no means to be inferred that all infants at this period of 
intra-utenne life are viable on the contrary, prolonged survival is the exception 
and not the rule, consequently good evidence is required to establish the occui- 
rence of viability at this age 

Bonnar ^ tabulated a number of cases of inemature Vjiith tracing the aftei life of tlie 
infants of 22 which were born alive at 180 days of xntia utenne life, only 4 lived one 
yeai and upwanls , G more ot the same group lived twenty four hours and miuards, but 
none of the rest longer than foui months Badly - records the case of a chdd bom at six 
months and twenty days It was very feeble, and required much care to sustain the body 
heat , as an illustration of its small size it is stated that the father’s fingoi ring could be 
passed over the child’s foot nearly as far as the knee , thirteen davs after birth the child 
weighed 1,250 grammes (about 2^ lbs), twelve months after birth, when the ease was 
reporU'd, it was living and thriving In a well authenticated case reported by Outrepout * 
the child was at about 27 weeks of ultra utenne life when bom It measured 1 inches, 
and weighed H lbs , the skm was wrmkled and covered with down, the nails were like 
folds of skin, and the pupillary membrane was entire , the limbs were small and were main- 
tained m the foetal attitude , the child was living at the age of 1 1 jears, and had the appear 
ance of a boy about 8 years old 

Instances arc recorded m which infants bom before 180 days have been reared , such 
oases are very exceptional and provoke scepticism as to correctness of data Bomiai’s list 
oontams the case of one child bom at 150 days which livetl to the age of 19 years A case 

18 recorded bv Moore ■* of a child born at the end of the fifth month, which measured 9 inches 
in length, and weighed IJ lbs , at the age of 15 months the child was healthy and weighed 

19 lbs Illustrative of the risk encountered in estimatmg the stage of development from the 
size of the child is a case recorded by Hubbard ® The period of utero gestation is stated 
to have been about the seventh month The infant was 10 inches long , the circumference 
of the head round the ears was 8 mohes, round the thighs 2^ inches , the weight was 1 lb 
2 ozs , the child was well formed, the finger-nails ^mg perfect , it lived eight hours 
Reference to the Table on page 26 shows that the finger nails are not perfectly formed 
until utero gestation has advanced eight months, but the length and weight of this child 
would indicate that it did not exceed six months Barker relates the case of a child 


1 Edinburgh Med Joum , 1866 * Philadelphia Med and Snrg Reporter, 1880 

^ Arch de Tocologie, 1879 ® jVeu? York Med Journ , 1890 

’ Henke’s Zatschr , 1823. • Med Txmee, 1860 
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bom 158 days alter intercourse It measured 11 inches m length and weighed 1 lb , the 
nails wore scarcely visible , the eyelids were closed until the second day after birth , the 
skin was wrinkled , three and a half years after it was thriving and healthy, but only weighed 
29J lbs A number of similar cases have been recorded, but none of very recent date Cul 
Imgworth ^ collected several, amongst which is included an instance of early viability (seventh 
month) that he met with m his own hospital practice 

Children bom at the intra utenne age of five month? haie lived for a few hours, but 
not much longer , it is needless to cite such cases, as it is acknowledged that a foetus may 
display signs of life when born at that period of development Without impugning the 
veracity ot those who have lepoited such case^, it is nevertheless true that in no instance 
has absolutely convincing oMdence of viability in a five months foetus yet been recorded 

In Fiance and Italy a child born within 180 days after marriage can be 
repudiated by the husband if no intercourse has taken place between him and 
his wife before marriage In Germany a husband can repudiate the parentage 
of a child given birth to by his wife when he can prove non-intercoursc from the 
three hundredth to the one hundred and eightieth day before the birth of the 
child In Scotland a child born six months after the marriage of the mother 
IS considered legitimate In England and America no limit is fixed as with 
protracted gestation, each case is determined on its own merits 

SUPERFCETATION. 

The possibility of superfoetation is a disputed ])oint amongst obstetricians , 
some allow that exceptionally it may occur, others regard it as being jihysio- 
logically impossible All allow the possibility of silperfecundation -that is, 
the separate impregnation of two ova discharged during the same jieriod of 
ovulation , the difhculty arises with resj>ect to the possibility of an ovum 
derived from a subsequent ovulation being impregnated some months after the 
occurrence of gestation resulting from fecundation of an ovum discharged 
during a previous ovulation It is now admitted on all sides that the condition 
of the impregnated uterus until the middle of the third month does not inteipose 
any insurmountable obstacle to re-irapregnation The union of the decidua 
reflexa with the vera is not then complete, and therefore no absolute barrier 
exists between the ovum and the spermatozoa , the plug of viscid mucus in 
the cervical canal also offers no insurmountable obstacle Those who deny the 
possibility of superfoetation base their opposition on the non-occurrence of 
ovulation during gestation , if ovulation never takes ])lace from the commence- 
ment of gestation until after delivery, it is clear that superfoetation is impossible 
The rule is that ovulation is m abeyance during pregnancy , are there any 
grounds for assuming the occurrence of excejitions to the rule ? Galabm ^ 
instances extra-utenne pregnancy as affording evidence that ovulation may 
exceptionally take place during pregnancy a five months foetus has been 
found in the abdomen and one of three months in the uterus , the intra-uterme 
foetus would be better situated for obtaining nourishment, and therefore its 
inferior development cannot be attnbuted to failure m this respect The 
exceptional occurrence of menstruation dunng the early months of pregnancy 
does not afford more than an inferential support to the hypothesis of ovulation 
occumng at the same time, since menstruation and ovulation are not inter- 
dependent 

Those who deny the possibility of superfoetation explain the cases m which 
its occurrence has been assumed as being instances of twin pregnancy in which, 
as is common, one foetus develops more than the other 
' OhnteUrxcal Journ of Great Bntatn and Ireland, 1878 ® Manual of Mtdwtfery, 1886 
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Spieg( Ibeip:,^ in aY)pIjing this fact, regards superf flotation as a pli 5 ’’siologioally untenable 
and exploded hypothews, and oonsiders those cases in which a fully developed child has 
boon born, followed by another, also fully develojied (within the hmits attributed to super 
f flotation), as instances of twin footuses , one, much more developed than the other, being 
bom first, and the one left behind makmg up for lost time and eventually appearing in as 
fully developed condition as the first Cases of supposed superfoetation m which the births 
are more widely separated have been accounted for by the presence of a double uterus, 
with or without separate vagina If only the liody of tho uteius is duplex, the abnormality 
IS more lihely to escape detection than when a double vagina is present Ross ‘ relates 
a case illustrative of this abnonnalit^ On the 6th of Julv a woman was delivered of two 
feetuses at about six months of utero gestation , on the ‘list of October she was delivered 
ol a child at full tenn , subsequent exaramation showed the existence of a double uterus 
The explanation of the interval between the biiths of the two immature foetuses and the 
child at terra, is that one cavity of the uterus was prematurely delivered of twins, and 
that the other retained its contents up to the full period of utero gestation In this case 
there was no septum in the vagina, and unless a careful examination liad been made, and the 
cause of the abnormal coune of pregnancy thus explained, another case of superfoetation 
would have been planed on record A W Meyer,'* after a n view of the literature on the 
subiect, concludes that sujicrfo'tation remains at the most only a possibility , the alleged 
oases being rcallv instances of twin pregnancy with imecpiol development of the foetuses 

The occurrence of ordinary twin gestation with a prolonged interval between the births 
18 well illustrated by a case recorded by Pmcott A woman gave birth to a weakly female 
infant on the 18th of October, which died the same day , after delivery the placenta came 
away as m ordinary confinements On the 19th of the following Kovember— 3*) days after 
--sho gave birth to a second and finely developed female cluld at full term , foetal move 
merits wore lelt before the membranes ruptured, but the child was still born Pestle 
thwaite ® describes the case of a multipara who gave birth to a child weighing 6 lbs on iho 
24th of February Another child could be felt m the uterus The mother bad severe 
after-pains at half hourly intervals foi ten hours, ami after that at longer intervals for 
tv^onty four hours She was allowed to got up at the end of a fortnight, and iierformed her 
household duties until the 4th of Apnl, when she was delivered of a female cluld weighing 
6^ lbs Both children did well Besides the long interval, 39 days, between the two birtlis, 
the fact that the strong and frequent labour pains after the birth of the first child failed 
to dislodge the second is of interest 

Of the cases adduced in favour of superfoetation, those m which an interval of not more 
than from two to three months apparently elapsed between the respective conceptions, 
may be explained on the supposition of ordinary twm impregnation with retention of the 
second feetus after expulsion of the first , even a longer interval is not impossible if the 
development of the foetus which romams behind has been greatly retarded by its more 
favourably placed companion If, as supposed by some, maturity of the foetus is the initi- 
ative cause of natural labour, it is easy to see how a backward feetus, rendered so by no 
inherent defect, may remam in the uterus for a considerable time beyond the limit of the 
normal period of gestation The oases which, from a still longer interval between the 
respective conception, are regarded as proving the occurrence of superfoetation, prove too 
much Towards the end of the third month the union of the decidua roflexa and vera 
introduces an actual barrier to re impregnation, and a further difficulty is interposed by 
the then or subsequent position of the ovaries and oviducts m relation to the uterus These 
obstacles, in addition to the almost invariable cessation of ovulation durmg pregnancy, 
render oases of alleged superfoetation in which an mterval of five and a half months has 
occurred between the births of two viable children extremely difficult of acceptance As 
with other negative propositions, the occurrence of superfoetation cannot well bo disproved, 
but it may be regarded as being very close to the vanishmg point of probability 

Death of the Feetus In Utero — It occasionally happens that the foetus dies tn utero and 
18 retained for a more or less prolonged period , if its surroundings remain intact the access 
of air and of micro organisms is prevented, and either maceration or mummification of the 
body without putrefaction takes place If the development of the foetus has not advanced 
beyond the first month the recently formed tissues are disintegrated, so that when expelled 
no trace of structure is discernible At a later penod of utero-gestation there may be simply 
maceration of the skm, which is raised m blisters, or is entirely peeled ofi, the foetus bemg 
otherwise fairly well preserved , m other cases, the foetus undergoes mummification, and 
presents a flattened, dried up appearance Schellenberg ® describes a case of this kmd 

* Lehrbuch der Qeburtshulfe^ 1880 * JSnt 3Ied Joum , 1886 

2 The Lancet, 1871 “ Ihtd , 1913 

^Joum Am M&i , Ixxu , 1919. MrcA / Qyruikol,\%ll 
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A woman ceased menstruatmg on the 20th of June, 1876 , she felt the child at the beginning 
of November , on the 12th of May, 1877, she was delivered of a six months featus, which 
was pressed flat and m a mummified condition , it had remamed in the uterus five months 
after death Gamgues ^ desonbes a case oocurrmg m a woman 37 years of age Nine 
months after the last menstruation a foetus and placenta in a perfectly fresh condition 
were expelled , the foetus was at about the end of the fourth month of development , the 
epiderm had come off, and the soft parts were atrophied In a case recorded by Hagmann,^ 
a foetus 16 mches long was remov^ by Caesarean section 441 days after the cessation of 
the last menstruation 

The medico-legal bearing of twin deliveries, separated by an interval of 
two or more months, and of retention of a dead fcjetus, is of theoretical rather 
than practical value The cases in which these conditions might come m 
question are when a woman gives birth to an apparently fully developed child 
— born alive, but dying soon after birth— within seven or eight months after 
death or absence of her husband , and two or three months after she is delivered 
of a second infant, also of full development, which lives , the heir-at-law might 
dispute the legitimacy of the second infant Again, if a woman whose husband 
had been absent for eight or nine months, gave birth to a four months foetus 
eight months after her husband left her, her chastity might be called in question 

The earliest period at which a woman who has been delivered of a child 
can again be impregnated is usually understood to be about a month after 
delivery , Bonnar states that it may take place as early as the fourteenth 
day 

Paternity and Affiliation are determined by circumstantial evidence, and 
by resemblance to the father in appearance, voice, manner, gait, and other 
characteristics Medical evidence is directed to the minute examination of 
deformities, birth-marks, or other bodily peculiarities In the newly-born 
the questions discussed in the section on legitimacy might have to bo considered 

When a child is alleged to be supposititious, it may become the duty of a 
medical man to examine the child with regard to the length of time it has 
survived birth, and the pretended mother for signs of recent delivery If the 
fraud has been so successfully accomplished the suspicion is not aroused for 
some time after the feigned delivery (the woman having at some previous 
time given birth to a child at term), detection may not be easy In recent cases 
the condition of mother and child will probably be found not to agree , it is 
difficult for a woman to obtain a new-born infant at the right moment, and 
consequently indications of its having survived birth longer than the alleged 
date of confinement would reveal the fraud If the woman is examined within 
three or four days of the pretended parturition, the usual signs of recent delivery 
ought to be present When a medical man summoned to attend a woman m 
labour arrives after the child is born, it is his duty to assure himself that the 
woman has been ]ust delivered, and that the chdd has been recently born, 
the placenta also should be examined All this is perfectly natural from the 
purely obstetrical standpoint and cannot be reasonably objected to Any 
attempts to hinder such investigations constitute grounds for suspicion, and are 
to be met by firm, though gentle persistence This applies to both rich and poor , 
with the former the legitimate succession to an estate may be imperilled , 
with the latter the extortion of money from an alleged seducer may be the 
motive In the event of absolute refusal to permit the desired examination 
to be made the contmgencies that may arise should be explained , further 
objection would constitute reasonable ground for doubting the hona-fides of 
the transaction 

‘ American Journal of Obetetnest 1884 ® MowUeechr f. (?«&, « Qyn , 1903 
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SURVIVORSHIP. 

When two or more individuals, concerned either actually or presumptively 
III the succession of property, lose their lives by the same accident it may be 
of great importance to others concerned in the succession to determine respec- 
tively the 'precedence of death In default of eye-witnesses the determination 
IS, to a great extent, founded on conjecture , for this reason the later decisions 
of the courts of appeal are in favour of each case being d(‘termined by the 
balance of such facts as can be substantiated, rather than by inferences based 
on general grounds such as differences in age or sex In the absence of con- 
clusive c'vidence, two persons who perish under like conditions, and from the 
same cause, are assumed to have died at the same time so far as succession to 
property is concerntsl 

A number of rules have been formulated as to probabilities of the survival 
of one person longer than another when menaced with a common death Age, 
sex, physical strength, special resources (as the capacity to swim when the cause 
of death is drowning) have been regarded as affording presumptive evidence 
sufliciently strong to justify the determination ot survivorship The possible 
effects of these various conditions arc described when dealing with the respective 
modes of death 


C HAPTER XVII 

LIFE ASSURANCE. 

Insurance companies avail themselves of the services of medical men m two 
distinct capacities— as chief medical adviser, or as medical examiner. Each 
company has one chief adviser, and an unlimited number of medical examiners 
The chief adviser, m addition to acting as examiner with regaid to proposers 
who present themselves at the head office, reads and criticises all reports from 
the medical examiners in various parts of the country , ho acts also as medical 
assessor or referee to the Board of Directors, and advises them as to the im- 
portance of any indications of disease, or as to the significance of details of 
personal or of family history When a life cannot be regarded as first class on 
account of the presence of some disease, or tendency thereto, it is customary 
to add a certain number of years to the actual age of the applicant and to 
demand a correspondingly increased annual payment, under such circum- 
stances the chief medical adviser has to estimate the probable duration of life, 
and to fix the age at which the proposal shall be accepted He has to satisfy 
himself that there are no omissions nor obvious errors in the examiners’ reports, 
and if he detects any discrepancy his duty is either directly or through the 
office to commumcate with the examiner, and to request an explanation 

Medical Examiners are selected by the actuary or other officer of the com- 
pany m those towns m which an agency is established , m large towns all the 
proposers are usually sent to one medical man, who in this way becomes an 
adviser of the company , in country places any medical man may be selected 
whose residence happens to be convementiy near to that of the proposer When 
the policy is for a very large sum, the office may require the proposer to be 
examined bv two medical men The obiect evidently is to secure as far as 
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possible, a thorough investigation of the physical condition and functional 
activity of the various organs of the body , to accomplish this the two medical 
men should make the examinations separately, an ariangement, hoW^vet, 
which 18 usually not specified , and as competition bet^ve(.n iival othces is very 
keen, the agents favour a conjoint examination b\ tin* medical men m ord(‘r 
to avoid deterring the ajiplicant by the prospect of having to undergo two 
distinct examinations 

Insurance offices vary in their riMjuirements as to lepoits some provide 
elaborately arranged printed forms which suggest all the necessary investi- 
gations, and contain a long string of (questions relating to personal and family 
history to be answered by the applicant, which are severally asked, and the 
answers recorded by the medical man at the time the examination takes place 
Printed forms of exhaustive cjuestions have one distinct advantage , their 
routine character enables questions of a more or less deln ate nature to be put 
without causing offence, this ajiplics especially to syphilis, the jiossibility of 
the presence of which m a latent foim is not to be lost sight of Other offices, 
m the letter to the medical man lequestmg him to examine an applicant, direct 
attention to the chief subjects on which information is required and ask him 
to furnish a repoit in the form of a letter to the actuary when this is the case 
the applicant himself hlls in his statement of family and personal history and 
sends it direct to the office 

All such statements must be absolutely correct , an inaccuracy, oven though not 
mttntional, may vitiate the contract Amongst other questions tho applicant us asked 
whether ho has been refused by otlu r offices ^ Any attempt to evade giving a direc t answer 
to this question is fatal In one mstance an applicant stated that he was still corres|)ondmg 
with other offices, but omitted to mention that tho had been declined by offices previously 
applied to , another merely stated that he was insured m other offices, but did not mention 
that he had been declmed by several , in both these cases the courts cancelled the contract 
{LoviJ Asa Co v Man8el,\l Ch B 370, Gen Prov Asa Co e\ 'p&rte Damtree, W H 1870 ) 
The question, “ Who is your ordinary medical attendant ’ includes tho person who may 
be actually in attendance at the time, although ho may not be the ordinary attendant j 
on the other hand, it is not sufficient to give the name of a medical man who was last casually 
consulted, and to omit that of the usual medical attendant, the object of the question being 
to ascertain the name of the medical attendant that is best able to give an opinion as to 
the applicant’s state of health {Eieritt v Deaborough, 5 Bmg 503 ) If at tho time of making 
the sta^ment the applicant truthfully says that he has never had a serious illness, and 
subsequently, but liefore the policy is effected, is taken seriously ill, and does not inform 
the office, the contract is void {Canning v Fargnhar, L K , Q B B 188b ) Some allow 
ance, however, is made for excusable want of knowledge in interpreting symptoms indicative 
of disease , for instance, an applicant stated, m answer to mquirv, that he had never had 
gout, although really he had suffered from certain symptoms of that disease without 
knowmg it , the court ruled that as only a medical man could have detected the nature 
of the symptoms, the applicant could not reasonably be expected to have done so {Fowkea 
V Man^h and Lond Aaa Co 3 F & F 440 ) The exact meaning and interpretation of other 
questions put to the applicant has been the subject of judicial rulmg Spitting of blood 
has been held to mean such as is due to a disease which tends to shorten life, and not such 
as may anse from accidental cause, or from temporary ulceration of the mouth , m the 
same way a cough means one of constitutional origm, and not a temporary ailment Agam, 
a declaration by an applicant that he had not been afflicted with nor was subject to fits, 
was held to mean not that he had never had a fit, but that he was not habitually or con- 
stitutionally afflicted with fits In thts case the appheant, m consequence of a fall, had 
had two epileptic fits, within a short interval, several years before the date of the fiohcy, 
but whiok the jury were satisfied had never recurred {Chattock v Shaio, 1 M & R 4fi8 , 
ShtUingv TheAcc DecUh Aaa Co , 1 F &F 116) 

No one should be present at the examination except the applicant and the 
medical examiner The first thing is to observe the general appearance of the 
applicant — the complexion, the healthy or cachectic colour of the skin, the 
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presence of enlarged veins on the nose or cheeks, puffiness or ledness about the 
eyes, together with tlie general expression, whether it affords indications of 
latent physical disease, or of mental anxiety The gait of the applicant as 
regards spasticity, ataxia, or other deviation from the normal, and the state 
of the tongue, gums, teeth and throat are to be noted Inquiries are to be 
made as to the presence of hernia and othei pathological conditions The height, 
the weight, and the measurements of the chest at the level of the fourth rib, 
during full inspiration and deep expiration, should be ascertained The ex- 
pansion of the chest should also be inspected and the respiration-ratc taken , 
this, and the rate of the pulse, which should also be counted, is frequently 
influenced by nervousness of the applicant The lungs and the heart are to 
be examined in the usual way (the skin being bared) and the result lecorded 
Special attention should be devoted to the apices of the lungs, back and front, 
especially if the family history is indicative of phthisis The character of the 
breath-sounds as regards harshness, vesicular breathing, prolongation of the 
expiratory sound, and lessened audiblcness of the inspiratory sound, together 
with increased vocal resonance at the apices, are all of significance If a heait 
murmur is present, the valves implicated and the character of the murmur 
are to be recorded , if the murmur is mitral- regurgitant it is well to asceitam 
how far posteriorly it can be heard, as affording some clue to the amount of 
regurgitation and consequently of the importance of the lesion In some nervous 
people a sound resembling that of a murmur or organic origin may be heard 
on applying the stethoscope , such a sound disappears after the first impression 
produced on the nervous system by the momentous nature of the examination 
has passed off It is to be borne in mind that even strong healthy men aie 
often influenced to an extraordinary degree m this way , the very fact of not 
having undergone medical examination before, with the possibility presented 
to their minds that some deadly latent disease may be discovered, produces 
no little mental perturbation If there is a gouty family or personal history 
the tension of the pulse and the daily amount and the colour of the unne should 
be ascertained In all cases a specimen of urine voided in the presence of the 
examiner, or with such precautions as preclude the possibility of deception, 
should be examined as to naked-eye appearance, reaction, specific gravity, 
and the presence or absence of albumen , if albumen is present a microscopical 
examination should be made for casts In the case of applicants of or above 
middle age, especially if the urine is pale and of low specific gravity, more than 
a cursory examination for albumen should be made As is well known, the unne 
from cases of granular kidney is light coloured, of low siiecific gravity, and often 
contains a mere trace of albumen, and at times none at all , such urine examined 
off-hand, with nitric acid, may appear free although a little may be present , 
after adding the acid, the specimen should be allowed to stand for five or ten 
minutes, and then examined It is preferable to nearly fill a test-tube with 
the urine and to boil the upper stratum , a slight haziness, where the heat 
has been applied, which persists after the addition of a few drops of acetic acid, 
reveals the presence of a very small amount of albumen Unne that has an 
alkaline reaction should be rendered slightly acid by the addition of a drop or 
two of acetic acid before boilmg If the specific gravity is above 1,020 the 
unne should be examined for sugar, and in any case if there are reasons for 
suspecting diabetes Discussion as to the probable duration of life when albumen 
is present in the urine, or when other abnormal conditions exist, is beyond the 
scope of this book 

Insurance companies not unfrequently send a separate form to the usual 
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medical attendant of the applicant requesting answers to the questions thereon 
printed It is optional on the part of the medical attendant whether he answers 
the questions or not, but if he does so and accepts the fee, he is bound to answer 
fully and without reserve Some offices ask the applicant’s permission to 
interrogate his medical attendant , if given it is supposed m this particular 
instance to relieve the attendant from any obligation to professional secrecy 
Although the office promises to treat th^ answers of a medical referee as con- 
fidential, the document is not a privileged communication , it must be pro- 
duced, if required, should subsequent proceedings be taken , the same applies 
to the answers of a lay refeiee {Mahoney v Nat Widows' Fund, 19 W K 722 ) 
The medical referee cannot recover any fee for information given unless there 
is an agreement to that effect between him and the office 

Formerly it was customary for insurance offices to bar death from suicide, 
a restriction which gave rise to medico-legal discussions m relation to insanity 
as a cause of the suicidal act It has been decided that the word “ suicide ” 
means homtcidium sui ipsius — death by his own hands— and not merely felonious 
suicide “ It includes every case of self-destruction by a man knowing the 
probable consequences of his act, and doing the act voluntarily and intending 
the consequences to follow ” {Chft v Schwahe, 3 C B 437 ) At the present 
time it IS the custom to take the risk of suicide along with other risks, provided 
that death from this cause does not occui within a certain period, which has 
been fixed by most offices at one year after the payment of the first premium 
— that IS to say, after the first renewal of the policy, by the payment of the 
premium due at the expiration of one year from the date on which the policy 
was granted, the risk of suicide is accepted by the office, and in the event of 
its taking place, the sum insured for is paid Some offices retain older customs, 
and simply return to the legal rc])resentatives of the holder of a policy who has 
committed suicide the money which has been paid m premiums 

Information as to personal and family history to be furnished by the appli- 
cant - - 

Name, age, occupation, civil state Have >ou ever had any of the following diseases ? 
Dizzmess, unconsciousness, epilepsy or convulsions of anv sort, apoplexy, paralysis, or any 
disease of the nervous system , severe or persistent headache, discharge from the ears , 
chronic cough or hoarseness, asthma or other chest diseases , spittmg of blood , disease 
or functional disturbance of the heart , dyspepsia, chronic diarrhoea, colic — renal, hepatic, 
or mtestmal , piles, fistula or other diseases of the rectum , bladder or kidney disease , 
stnoture, syphilis or venereal diseases , malarial or other fever , rheumatism or gout , 
cancer, tumour or ulcer, or chronic skin disease State the full particulars of any other 
illness, disease, or injury you have had Has your weight recently mcreased or dimin- 
ished ’ When did you last consult a medical man ? State your habits, past and present, 
as to the use of alcohol, tobacco, and narcotics Have you ever been under treatment in 
an asylum or refuge ’ Are you now in good health so far as you know and believe ’ 

The family history mcludes the ages of the applicant’s father and mother and of their 
parents , and of the applicant's brothers and sisters, with infoimation as to their respective 
states of health If dead, the age at the time of death and the cause of death, with the 
duration of fatal illness, are demanded 

FORM OF MEDICAL REPORT IN LIFE ASSURANCE 

Figure and general appearance ? i Durmg deep expiration ? 

Apparent age ’ i Number of respirations per mmute ? 

Weight ? Height ? i Is there anythmg abnormal in the character 

Measurement of abdomen at the level of of the respirations ? 

umbilicus ? Is there any mdication of disease, either 

Of the chest, at the level of fourth rib, acute, or chronic, of the respiratory 
durmg full inspiration ? organa ? 
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Stat( the latc and tension ot the pulse ’ 

Is it mtdinittent ot icgular ^ 

Is there any indication ot disease of the 
heart oi blood vessels * 

Test the urme, voieleil at the time of c xami 
nation, and state 

Clemr oi tuibid •' f'olom ^ 

Sjieeihc gravity { Reaction ’ 
Presence of albumen ' Of sugai * 
Result ol examination bj the micro 
hcojoe ’ 

Is the ap{)licant pcisonally known to you , 
and it so how lemg * 


Is there any bodily malformation, impair- 
me nt of sight or hearing, or loss of any 
part of anv member * 

Has the applicant been successfully \ac* 
e inateel ’ 
lias he a he rnia ’ 

Is the risk atfoeted by anything in hi» 
resielencc or occupation > 

Aie you satislie'd that theie is nothing in 
his physical eondition, habits, personal 
oi family history not distinctly set forth 
tending to shorte n hi , life * 

Do you unqualifiedly ii commend the appli 
cant foi insurance > 


The' buieh'ii eif the ])ioof of de^ath rcists with the representative s of the msuit'ei, 
who must tender satisfacteiry evidenee to the msureis {Slron^ v Hatvey, 
3 Bing 3(H , Biaunslein \ Acc Death Ass To , 1 B & S , 782 ) In ordinary 
eases a eentihed eo])\ of entry of buiial in the general oi the district registry 
IS reeRiiie'd, aiiei usually an additional teitificate, signed by the medical attendant 
of the deceased, stating the cause of death and the duiation of the illness 


ASSURANCE AGAINST ACCIDENTS. 

The intention of accidental assurance comjiames is to insuie against injuries 
and death of accidental causation only, and therefore' then policies usually 
contain words to tlie c ffect that the assurance' does not exti'iid to injury arising 
from natural disease, weakness, oi exhaustion conse(|uent on disease, disease 
caused by injuiy, and injury caused by disease, aie usually debarred The 
mterjirc'tation of the beaiing of these limitations, as regards contentious cases, 
IS a fiuitful source of litigation 

Foi example, a man assured against accident had an epileptic attack while fording 
a stream and was drowned The office dt dined to jiay the insurance on the ground that 
the fit- I c , disease — was tlu actual cause of death , tlu (’ourt decided that as death was 
duo to drowning, it was of the nature of an accident though caused by the ht In another 
similar case, a man, while standing on the platform of a railway station, had a ht , he fell 
across the line and was killed by a tram , m this case also the office was held to be liable 
{Lawrence v \cc Co , L R , Q B D 1881 ) In a case m which the exceptions 

ineluded “ death from hernia or any other disease, whether causing death directly, or 
conjointly with accidental injury," the insured accidentally fell on the floor and ruptured 
himself, he died shoifly after from the effects of the rupture and a surgical operation 
necessaiy to relieve it , it was decided that death was duo to accident and not to disease. 
{Fitton V .^Ifc* Death Assur Co, 17 C B , N S , 122 ) In another case, however, m which 
after " or any other dtsease,” the words “ or secondary cause or causes,” weie introduced 
m the policj% the insured having died from erysiiielas which supervened after ho had acci- 
dentally cut his foot with a piece of pot, the court held the office protected The Chief 
Baron, in dissenting, hold that not only the actual injury but any disease, as lockjaw, h emor- 
ihage, or erysipelas caused by the injury, is covered by the policy {Smith v Acc D Asaitr. 
Co , L R , 5 Ex 302 ) In the following instance the limiting clauses were much more 
liberally interpreted The insured fell and dcslocated his shoulder , he was put to bed^ 
but, from exposure of the body due to restlessness, he developed pneumonia and died in 
a month after the accident, hav mg been confined to bed all the time , the Court decided 
that death was caused by the accident within the meaning of the iwlicy (L R Q B D 
1889 ) A common clause in the pohey exempts the office from liability for injury happening 
by exposure of insured to obvious risk of mjury , as when the insured crossed a railway 
m daylight, at a place not intended as a crossmg, and was killed bv a tram The Court 
decided that the office was not liable {Cornish v Acc Assvr Co , 23 Q B 1) 453 ) 
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The Workmen's Compensation Act, 1906. — Under this Act employers are 
liable to pay compensation to workmen who sustain “ personal injury by acci' 
dent arising out of and in the course of the employment ” If the workman is 
killed, compensation is payable to the dependants 

The term “ Workman ” as defined by the Act “ does not include any person 
employed otherwise than by way of manual labour whose remuneration exceeds 
£250 a year, or a person whose employment is of a casual nature and who is 
employed otherwise than for the employer’s trade or business, or a member 
of a police force, or an outworker, or a member of the employer’s family dwelling 
in his house, but save as aforesaid means any person who has entered into or 
works under a contract of seivice or apprenticeship with an employer whether 
by way of manual labour, clerical work or otherwise, and whether the contract 
IS expressed or implied is oral or m writing ” 

The Act also provides that persons suffering from certain specified diseases 
due to the nature of their employment shall be entitled to compensation just 
as if they had incurred personal injury by accident The moic important of 
these conditions are anthrax, poisoning by lead, mercury, phosphoius, or arsenic, 
glanders, ankylostomiasis, compressed air illness^ miners’ “ bent hand ” and 
“ bent knee,” miners’ nystagmus, writer’s cramp, telegraphist’s cramp, and 
dermatitis, or ulceration of the skin, or ulceration of the mucous membiane 
of the mouth or nose, produced by dust or liquids A certificate that a person 
is suffering from a disease to which the Act applies is given by a certifying 
surgeon appointed under the Factory and Workshop Act, 1901, in accordance 
with rules made under the Workmen’s Compensation Act 

Medical men may also be appointed Medical Referees under the Act, their 
duties being to deteimme or report upon various medical questions Thus if 
an employer or workman is aggrieved by the refusal of a certifying surgeon 
to give a certificate of disablement or to susjiend a workman from his employ- 
ment on the ground that he is suffering from a scheduled disease, the matter 
IS referred to a medical referee, and his decision is final In a case where after 
a medical examination an employer and a workman are unable to agree as to 
the workman’s condition or fitness for employment, if both jiaities apply to 
the Court the matter may be referred to a medical referee The lattiu examines 
the workman and gives a certihcate as to his condition and fitness for em- 
ployment This certificate is conclusive evidence as to the matters so certified 
Other duties are to report upon medical questions arising m the course of an 
arbitration , and to examine and certify as to the condition of persons in 
receipt of compensation who propose to live outside the United Kingdom, 
such persons being only entitled to compensation if the incapacity is certified 
to be permanent Finally in cases presenting difficulties of a medical character, 
a county court judge may summon a medical referee to sit with him as 
assessor 

The Workmen’s Compensation Act has given rise to an immense amount 
of litigation, particularly m reference to the definition of “accident”, the 
interpretation of the words “ arising out of and m the course of the employ- 
ment ” , and the complication introduced by pre-exrsting disease, or disease 
following and attributed to an accident The decisions have frequently turned 
upon points of considerable subtlety, and to cite cases without quoting the 
arguments used at some length might be misleading For recorded cases and 
decisions some of the numerous special books on the subject should be con- 
sulted 



152 


FORENSIC MEDICINE AND TOXICOLOGY 


MALINGERING. 

Malingenng m tho strict sense is the fraudulent mutation or exaggeration 
of injury or disease for the purpose of obtaining some benefit, or of avoiding 
work But the term is also somewhat loosely applied to a class of persons who, 
while sufEeimg from some injury or affection not of a serious character, have 
unconsciously exaggerated their symptoms until they are convinced that they 
have a just claim for compensation or sickness beneht The question became 
of importance with the passing of the Workmen’s Comjiensation Act m 1906, 
and has assumed greater prominence since the National Insurance Act came 
into force in 1912 

The real fraudulent malingerer is relatively lare m companson with tho 
great number of claims which are preferred under the two Acts mentioned above 
But in the extensive literature devoted to this subject which has now grown 
up, a large number of fraudulent claims, many of them of a highly ingenious 
character, are described Four types of cases may be recognised - (1) Persons 
who have no affection or injury of any kind , (2) persons who are suffering 
from lesions deliberately produced , (3) persons who represent old-standing 
disease or injury to be the result of a recent accident , (4) persons who are 
suffering from tho effects of an injury or disease not of a seiious character, 
and who consciously and fraudulently exaggerate tlieir symjitoms 

As instances in the first group may be cited persons who allege that they 
arc suffering from stiff or deformed joints resulting from a fall or other accident 
The knee is frequently chosen A person who is practising this fraud will limp 
painfully into the consulting-room, cry out when the joint is examined, and 
forcibly resist attempts to flex it beyond a certain angle An X-ray examination 
will fail to reveal any pathological condition Sometimes the fraud may be 
detected by carefully watching the person when he thinks he is unobserved 
It may be noticed after the examination is over, and while the doctor is ap- 
parently busy writing his notes, that the individual in order to put on his boots 
now readily bends a joint which has just resisted all attempts to flex it Pam 
and stiffness in the back is another condition frequently simulated In these 
cases the patient should be asked to indicate exactly the spots at which the pain 
18 felt On going over tho areas again at the end of the examination, or at 
subsequent examinations, a different set of areas may now be described as 
painful Sometimes the electric battery may be usefully employed Collie 
describes the case of a man who complained loudly of pain when touched in 
the dorsal region of the back He had been told that it was characteristic of 
the particular condition from which he suffered, that no pain was caused by 
an electric battery When the current was applied he stated that he felt nothing, 
and when the strength was increased he bore it manfully for a time, but at 
length collapsed with a howl and admitted that he had been practising an 
imposture As with joints of the limbs, fraudulent assumption of stiffness in 
the back may be detected by watching the man while off his guard, a 
rigid back often becoming suddenly supple as he stoops to draw up his 
trousers 

Patmore relates a case m which elaborate precautions were adopted to 
prevent examination A medical student encased his leg in plaster of Pans 
and then made claims on several insurance companies He was visited by 
various medical men, but they did not disturb the casing, and it was not until 
one, whose suspicions were aroused, insisted upon removing the plaster, that 
the fraud was discovered 
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Sometimes foreign substances are added to the urine Morley ^ met with 
a case of a man who was supposed to have had an injury to the pelvis, and 
who produced while in hospital several specimens of dark-coloured urine, looking 
as though it was blood-stained No corpuscles could be detected under the 
microscope, and specimens drawn off with a catheter was found to be normal 
The man was kept under obseivation, and was discovered to have a supjily 
of saffron threads which he had introduced into his mine 

Affections of the special senses, such as partial or complete blindness or 
deafness, may be feigned A peison may allege that he is unable to read test- 
type, but if given a glass which he believes will help him, the vision will suddenly 
improve although the glass be a plain one In another rase a man jirofossed 
not to be able to see a white object placed on the dark floor, but when aft(‘r an 
examination of his chest he missed a black safety-pin whi( h the doctor had 
deliberately pushed from the table on to the floor, he instantly stooped down 
and picked it up 

Feigned deafness may be difficult to detect If limited to one ear, by alter- 
nately plugging the ears, testing the hearing, and removing the plugs, the man 
may become confused, and may be found to be hearing quite well with the sound 
ear plugged and the affected eai free 

As instances of real injuries deliberately inflicted in order to support claims 
may be mentioned skin lesions jrroduced by the application of strong acids 
and other irritants Such lesions are usually found on the front of the body, 
and if the person be kept under obseivation will show anomalies and vaiiations 
in healing which will enable them to be differentiated from known skin diseases 
Norman Walker ^ describes the c.ise of a girl upon whose arms and hands 
eruptions continued to appear for months They healed up under treatment, 
only to break out elsewhere, until there had been a comjffetc renewal of all the 
skin on the fingers Fraud being suspected, the girl was removed to a hospital 
and watched, but although hei bed and clothes were frequently searched, 
nothing was found, and the eruptions continued to appear At length, a small 
bottle containing carbolic acid was found concealed in her handkerchief and it 
appeared that whenever she left her bed she had managed to hide it m this 
way The eruptions lapidly healed after the bottle was removed This case 
was probably of an hysterical character 

Irritation of the eyes is sometimes practised until keratitis or perhaps pano- 
phthalmitis is produced 

Mutilation of fingers or toes is not infrequent An extreme case occurred 
in Wales, in 1905 A man claimed damages for injury against a railway com- 
pany, his story being that while travelling in a tram he was thrown by a violent 
jerk against the door, which flew open and allowed him to fall out He lost 
consciousness, but recovered as another tram was passing over his legs, which 
in consequence had to be amputated below the knee For the company it 
was shown that the plaintiff had previously purchased a number of newspapers 
containing insurance coupons , that there were no marks of injury attributable 
to the fall except an abrasion over one eye, although he weighed over 1 5 stone 
and the tram was travelling at 28 miles an hour , that he had told several 
persons he had dreamed he would lose both legs below the knee , that when 
found on the line he showed no signs of recent unconsciousness , and that 
all the doors were found properly closed when the tram arrived at the station 
next to the place where the accident was alleged to have occurred A verdict 
was found for the company 

^ Int Congr of Med ,1913 


- Brit Med Journ , 1910 
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Diseases which aie fiaudulently represented as having been caused by 
accident aie, most frequently, those affecting muscles-or joints, such as lumbago, 
gout aithritis, rheumatism, etc An X-ray examination will often give great 
assistance in coming to a conclusion Enlarged glands or buboes in the groin 
are sometimes alleged to have been caused by a strain 

Injuries to the fingeis or hands leading to some degree of stiffness of a joint 
aic ficqucntly exaggerated and alleged to have caused total incapacity for 
woik In many of these cases the coudition could be cured or ameliorated 
by massage or passive movements, but the claimant refuses to undergo treat- 
ment Another tyjie of injury is that in which a neive is involved m the stump 
of a sev(‘ied huger, jiroducing pain on pressure and preventing the handling 
of objects A slight ojieration would set many of these cases right, but the 
couits will not insist upon an operation unless it can be shown that it is devoid 
of iisk and will remove the disability 

The class of persons who present claims which aie not justified, but who 
nevertheless arc not malingerers in the true sense of the word, inasmuch as 
they honestly believe their claims to be genuine is much larger and gives rise 
to the great bulk of the cases which come before the law courts In a typical 
case of this soit a person has met ivith an accident, not of a serious character, 
from the effects of which he would under ordinary circumstances rapidly recover 
But in consequence of injudicious sympathy, of hearing exjieriences of other 
workmen who have leceived compensation, and of the prospect of so benefiting 
himself, he is led to magnify both the accident and the results thereof He 
makes a claim and is surprised to find that others do not regard his injuries 
as being of so seiious a chaiacter as he does himself, and thus a sense of unjust 
treatment is added to his mental impressions He may be advised to perse- 
\eie in his claim by jiersons who are not always disinterested in the mattei 
These cases frequently arise in connection with injuries to the joints, muscles, 
01 back, and theie is eveiy gradation between them and the true neurasthenic 
or hysterical individual with functional paralysis and loss of sensation 

An important sub-group comprises persons who in consequence of an accident 
undergo a medical examination, and then for the first time pic-existing disease 
18 discovered A person gets a syilinter into his eye, for example, and on exami- 
nation it is found that he is suffering from senile cataract He was previously 
quite unaware of the afieition, and usually nothing will convince him that the 
condition must have been coming on for a long time and is not the result of the 
accident In other cases general paralysis of the insane, tabes dorsalis, heart 
disease, or aneurism is discovered 
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CHAPTER XVII I 

MEDICO-LEGAL BEARINGS OF DIVORCE. 

Marriac5l is of the nature of a contract and is not legally binding if one of 
the parties to it is incapable of consenting to, or fulfilling, the contract at the 
tune it was entered into In relation to divoicc there are two questions which 
come within the province of the medical jurist , the first is unsoundness Of mmd 
preventing consent this constitutes a civil disability which invalidates 
marriage , the second is impotency or physical incapacity for sexual inter- 
com se this constitutes a canonical impediment to mariiage 

The plea of insanity can only be offeied in a suit for nullity of mairiage 
when the mental disorder existed at the time the mainage took place , the 
fact that one of the contracting parties was insane at the time the contract 
was entered into renders the contract null and void, because insanity incapacitates 
the person subject to it from giving a rational assent to the terms of the contract 
Insanity rarely develops without warning, but salient symptoms may suddenly 
sliow themselves after the mind has been some time diseased, the previous 
condition not being sufficiently marked as to give rise to suspicion of mental 
disordei , marriage, in such cas(‘s, not unfrequently kindles uj) the dormant 
state of mental disease into one of an acute character In some instances the 
relatives and friends of the affected jiarty conceal the disorder from the person 
with whom the marriage contiact is to be made, with the forlorn hope that the 
new domestic relations will dissipate the existing trouble, the result almost 
invariably being disastrous to all concerned When insanity is pleaded as a 
cause for nullity the diseased mental state is usually observed shortly after 
the marriage takes place In the case of Hutifet \ Edneij (Divoice Court 1882) 
the wife refused to allow the mariiage to be consummated; and an investigation 
of hei mental condition showed that she was suffeiing from melancholia, and 
probably had been foi some time , in granting a decree, the judge pointed out 
that the woman did not appear capable of unclerstandmg actions free from the 
influence of delusions, and was, therefore, incapable or entering into a contract 
like that of marriage 

The plea of insanity in relation to proceedings in the divorce court took 
a new departure in the case of Hanbury v Hanhuiy (Divorce Court, 1892) 
The wife brought an action against the husband for dissolution of marriage 
because of his adultery and cruelty, the defence was that the respondent 
was suffering from insanity when the acts coinjilained of were committed 
The President, Sir C Butt, m summing up said that it had been argued that 
insanity was an answer in a suit for dissolution of marriage, and he was far 
from asserting that it was not in any case, but he thought to make the plea 
a good one, the insanity must be lasting It might be that the plea would be 
a good one if the insanity of the person were such as to necessitate his being 
placed in an asylum, from which there was no prospect of his discharge because 
there was no prospect of his recovery, or of amelioration of his malady A 
decree nisi was granted, and from this it seems that insanity might be admitted 
as a plea for irresponsibility The case in point did not decide the question. 
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because the respondent had given way to great excess in alcohol, a fact that 
weighed with the jury and confused the issue so far as precedent in relation 
to insanit) its<‘lf is concerned 

111 order that incajiacity to take pait in the performance of sexual inter- 
course can be regarded by the Court a.s a ground for a decree of nullity, it must 
be proved that the defect existed at the time of marriage and that it is of a 
permanent nature It is not essential that the malformation should be of such 
a nature as absolutely to jirevent coitus , if it interposes only a partial obstacle 
it constitutes a ground foi a suit of nullity The incapacity must be permanent , 
if a cure is at all jiossible, though it may be extremely improbable, it is suffi- 
cient leason foi refusal of a decree, if, however, an oju ration to effect a cure 
would be attended with great dangei to life, the malformation is regarded as 
incurable If the impediment did not exist at the time of maiiiage, but has 
occurred since, it does not constitute a ground for nullity 

In cases where there is no apparent physical defect a cohabitation of thiee 
years’ duiation is rcxpnred to ascertain with whom the fault lies This rule 
IS not invariable If the Court deems that a sufficient time has elaps(‘d for the 
difficulty to be overcome weie it not of a peinianent nature, a dcciee may be 
granted sooner, in one case, upon an apparently conclusive medical certificate 
that the impotence would be permanent, nullity was pronounced aftei a co- 
habitation of thiee months only Triennial cohabitation is not required when 
the incapacity of husband or wife is of a visible and incurable natuic which 
can be ascertained at once 

Wilful refusal of marital intercourse is not sufficient to obtain a deciee, 
although persistent resistance on the part of the wife has been so regarded 
Repeated attacks of hysteria in the wife brought on by the husband’s attempts 
at intercourse has, after a cohabitation of three years without consummation, 
been deemed ground for a decree nisi 

Impotence does not rendei a mairiage void, but only voidable- that is, 
the injured person must take active proceedings and sue tor a decree If suffi- 
cient grounds have existed, such as an absolute physical impediment to inter- 
course so that the mairiage has not been consummated, and no proceedings 
are taken duiing the lifetime of husband and wife, the mariiage cannot be 
declared void after the death of one of them , this has been attempted in order 
to deprive the husband of benehts from a wife who died intestate, the next of 
kin claiming the estate 

It IS incumbent on the petitioner for a decree of nullity of mairiage on the 
ground of impotence to prove that marriage has not been consummated The 
necessary evidence is obtained by medical examination of the generative organs 
of the respondent, which is made by two medical inspectors appointed b} the 
Court The husband and wife may conjointly select two medical men, or if 
they cannot agree each may nominate one , the petitioner then moves the 
Court for the appointment of the medical men chosen as inspectors, and at the 
same time moves for an order that the respondent submit to the inspection 
The two medical inspectors after appointment have the following oath admini- 
stered to them, which sufficiently explains the duties they are called upon 
to fulfil — 

“ In the High Court of Justice Probate, Divorce, and Admiralty Division (Divorce). 

“ A B and C D , doctors of medicme 

“ You are produced as inspectors m a cause depending m the Probate, Divorce, and 
Admiralty Division of the High Court of Justice (Divorce) entitled . falsely 

called V , to examine the parts and organs of generation of . . . , 
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the petitioner m this cause, and also of , falsely called the respondent 

m this cause 

“ You respectively swear that you will faithfully, and to the best of your skill, inspect 
the parts and organs of generation of each of them, the said and , 

and make a just and true report in writing, to the Right Honourable the President of the 
above Division, whether the said {the petttioner) is capable of performing the 

act of generation, and if incapable, whether such, his mcapacity, can be cured by art or skill , 
and also, whether the said is or is not a virgm, and whether she hath or hath 

not any impediment on her part to prevent the consummation of marnage, and that one 
of you will deliver such report under your hands and seals, closely sealed up, to one of the 
registrais of the above Division 

“ Sworn at the Principal Registry of the Probate, 

Divorce, and Admiralty Division of the High 
Couit ot Justice, this day of 

19 , Before me, 

, Regis trai ” 

Medical evidence will be received upon the question of incapacity, although 
no application has been made for an order for personal inspection of either 
of the parties 


(Signatures of the medica 
inspectors ) 


(CHAPTER XIX 

MODES OF DEATH RESULTING CHIEFLY 
FROM ASPHYXIA. 

HANGING. 

Death from hanging is produced when the body is wholly or paitially sus- 
pended by means of a cord or other ligature round the neck, until life is extinct 
It IS not necessary that the body should be in the upright posture, nor that 
it should cease to rest on the ground or other means of support, as will be 
presently shown, a very slight degree of tension on the ligature, such as that 
caused by partial suspension, is sufficient to produce death Apart from judicial 
hanging, the post-mortem appearances are those of death from asphyxia, to- 
gether with indications of the manner in which asphyxia was produced 

In by far the greatest number of cases of death from hanging the hgature 
surrounds the neck above the thyroid cartilage. Even if the noose is originally 
placed lower down, it is not in the first instance drawn tight enough to prevent 
the weight of the body dragging the neck as far through it as it can come In 
163 cases observed by Maschka ^ the ligature was above the thyroid cartilage 
in 149, on it in 1, and below it in 3 When the ligature is above the thyroid 
cartilage slight constrictive force suffices to occlude the air-passages Lang- 
reuter^ investigated on the dead body the mechanism of the closure of the 
air-passages by removing the skull-cap and brain in the ordinary manner, 
and cutting away the base of the skull so that the laryngo-pharyngeal region 
came into view , the subjects of the experiments had died from natural causes 
— they were not cases of death from strangulation A cord, placed round the 
throat, between the thyroid cartilage and the hyoid bone, was carried up under 
' Y tertdjahraschr f ger Med , 1886. ^ Haridbuch, Bd 3 
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the angle of the lower jaw By moderate traction in the long axis of the body, 
as in hanging, the ejnglottis was pushed against the back of the pharynx , by 
stronger tiaction the base of the tongue followed, and the free end of the epiglottis 
was pressed between the base of the tongue and the posterior phaiyngcal wall , 
only moderate force was necessary to dose entirely the air-passage If the cord 
was placed below the thyioid cartilage, or horizontally upon it, and tiaction 
made as before, it slipped up above the cartilage , if retained on the caitilage 
with the hand, the vocal cords could not be completely ajiproximatcd even 
when great force was used in pulling the constricting medium upw^ards and 
backwards On suspending the body, the cord at once s]ij)pcd up immediately 
under the lower jaw, and on looking from above, the tongue was seen to be 
displaced, upwards and backwards, and j)ressed into the opening in the base 



Fig 15 — A, soft palate , B, wall of the pharynx , C, tongue , I), tip of the tongue pressed 
betwreen the teeth, E, body of the hyo^d bone, F, groo\e made by the rope, G, 
antenor portion of the atlas , H, odontoid process of the axi*. 

of the skull Most of the experiments were repeated with a rolled-up hand- 
kerchief , the results were the same, but more force was required Ecker ^ 
demonstrated like results with the body of a man which was found hanging 
from a tree in winter, frozen so hard as to be easily sawn into vertical sections 
The so^ structures at the posterior part of the floor of the mouth w^ere doubled 
up into the cavity of the pharynx so as completely to fill and obliterate the naso- 
pharyngeal passage Fig 15 is an exact representation of what was found 

When hanging causes complete occlusion of the air-passages, death results 
* Virohow’s Arch , 1870 
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for the most part from asphyxia Another factor, however, has to be con- 
sidered- compression of the large blood-vessels of the neck which may produce 
effects equal to or even exceeding in importance those due to asphyxia , in 
any case these vessels will undergo comjiression, and, if the air-way escapes 
complete occlusion, arrest of the intra-cranial circulation may be the jmncipal 
cause of death When death begins in the brain, as the result of compiession 
of the large vessels of the neck, it is not so much fiom excess of mtra-cranial 
blood-pressure, as from arrest of the cerebral circulation , it is very rarely that 
cerebral haemorrhage tak(>s place Illustrative of this mode of death is a most 
exceptional case, recorded by Keineboth,^ of a man who hanged himself about 
two months after tiacheotomy had been peiformed on him for malignant 
disease of the throat, the caniila being left in the trachea , the noose of the cord 
surrounded the neck above the canula and tlius left the air-way to the lungs 
quite free At the necropsy the arteries of the bas<‘ of the brain and the 
substance of the pons and medulla weie goiged with blood , the rest of the 
brain-substance and the vessels of the jiia (.ontained but little blood, no sub- 
pleural ecchymoses nor other indications of asphyxial death were piesent in 
the thorax If the aii-way escapes occlusion, or is only partially occluded, 
a much longer time elapses before death takes place than if respiration is com- 
pletely arrested , this has been shown experimentally with a dog- an opening 
was made in the lower part of the trachea, and tlu* animal was hung by the 
neck with a cord, the noose being above the opening , a much longer time was 
required to cause death than is the case in ordinary hanging, and the post- 
mortem signs are different 

Great importance was formerly attributed to the respective influence of 
pure asphyxia and of what was called “ apoplexy ” as proximate causes of 
death from hanging This resulted from the inconstant post-moitem ajipear- 
ances presented by the brain and by the lungs sometimes tlie brain, sometimes 
the lungs, and sometimes both are found gorged with blood It was inferred 
that if death took place from asphyxia the post-mortem signs ought to be 
invariable , as they were found not to be invariable, hypotheses were formu- 
lated to explain the discrepancy It was assumed that death from hanging 
might be brought about m two distinct ways by pure asphyxia and by apoplexy 
without asphyxia , seeing, however, that in a large number of deaths from 
hanging both lungs and brain are hyiiersomic, a mixture of the two causes of 
death was described to suit this post-mortem condition In consequence* of 
these views the post-mortem appearances respectively produced by two closely 
allied modes of death were frequently treated as though they resulted from 
separate and distinct causes, and variable external conditions were regarded 
as necessary factors in the production of these dissimilar results 

Experiments, however, show that the preponderance of the signs of death 
from asphyxia over those indicating disturbance of the intra-cranial circulation, 
or the converse, are not solely dependent on the varying degrees of compression 
produced by the ligature on the air- and blood-channels respectively Precisely 
similar external conditions may cause, in one case excess of blood in the lungs 
but not in the brain, and in another excess of blood in the brain but not in the 
lungs It is probable that the state of the lungs, as regards inflation at the 
moment the air-passage is occluded, has a good deal to do with the relative 
hypercemia of brain and lungs , some experiments made by Patenko ® tend to 
prove this A number of dogs were hang^, some at the end of full inspiration, 
others at the end of full expiration, and the distribution of the blood in the 
^ Vterteljahrsschr f ger Med , 1895 ^ Anmles d'Hygtene, 1885 
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various internal organs was observed after death In those hanged at the end 
of full inspiration the lungs contained little blood, but the sinuses of the skull, 
the membranes of the brain, and also the vessels of the abdominal organs, 
contained a great deal In the animals hanged at the end of full expiration 
the lungs contained much blood, and the cephalic and abdominal vessels little 
When the an -passages are occluded at the end of full expiration the blood flows 
from the periphery into the hcait and on account of the negative pressure 
develojied in the thoracie cavity ~ from thence to the lungs , it cannot leave 
the lungs on account of the damming up that occurs in the dilated pulmonary 
vessels and from the want of mtra-pulmonary pressure On the other hand, 
when occlusion takes place at the end of full inspiration, the pressure on the 
lungs causes exjmlsion of the blood they contain and consequent excess in the 
cranium and in the abdominal vessels Hofmann ^ consich^rs that letraction 
of the abdominal walls, especially at the pit of the stomach -which occurs 
simultaneously with the efforts at respiration compi esses the lungs, and 
thus drives out the blood from them 

Strong corroborative evidence that th<‘ want of uniformity in post-moiteni 
appearances of death from hanging is not dependent (or is so only under ex- 
ceptional circumstances) upon external conditions, is afforded by an appeal 
to the statistics of deaths resulting form asphyxia in general Out of 234 cases 
of death from asphyxia produced in vaiious ways, Maschka found in 48, hyper- 
semia of the brain, membranes, and sinuses , in 30, a condition rather resembling 
anaeniia , in 156, an ordinary moderate amount of blood 

It IS thus evident that a clearly defined condition of the brain and lungs 
18 not to be expected when making jiost-mortem examinations on cases of death 
from hanging, nor is it possible fiom inspection of these organs to determine 
the relative importance of stoppage of the air- and of the blood-channels as 
the cause of death m any given case 

Another mode of death from hanging has been described, said to be due 
to compression of the vagi in the neck by the suspending cord or ligature 

If pressure on the vagi produced any effect on the heart it would be suddenly 
to arrest it in diastole , there is an abundant evidence, however, apart from 
physiological experiment, to prove that the heart continues to beat for a con- 
siderable time after the stoppage of respiration by hanging McCausland ^ 
made some observations on a man executed by hanging, the rate of the pulse 
being taken every quarter of a minute after suspension At the third quarter 
of the first minute it equalled 40 heart-beats per minute , at the last quarter 
of the fifth minute 152 The radial pulsation became less distinct until the 
end of the seventh minute, when it could no longer be felt With the stetho- 
scope the heart-beats could be heard during the eleventh minute at the rate 
of 120 per minute , at the end of the fourteenth minute it was still heard, but 
weak and fluttering , at the fifteenth minute it had ceaSed to beat Schwab 
in a similar case found that the heart did not cease to beat until eight minutes 
after suspension Maschka ® observed two similar cases , m one the heart- 
beats continued for four and the other for five minutes after suspension Balfour * 
gives three sphygmographic tracings taken from the radial artery of a criminal 
at intervals of 34, 6|, and 7^ minutes after suspension , the heart continued 
to beat for twenty minutes Misuraca ® tied both vagi in dogs, and death did 
not take place until from fourteen hours to even days afterwards It is not 

^ Lehrbuch d ger Med * Handbuch, Bd 3 

^ Philadelphia Med and Surg * Chmeal Lectures on Diseases of the Hearty 1882 

JUporter, 1883 ® Rimsia Sperimentale, 1889 
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prolxible, therefore, that pressure on the vagus has to do with the cause of 
death by hanging 

Compression of the laig(‘ vessels of the neck by ai resting the cerebral cii- 
culation induces very rapid loss of consciousness. The accounts given by those 
who have been rescued after a suflTiciently long suspension to produce coinplite 
unconst loiisness are mostly to the clfect, that after a preliminary feeling ol loss 
of power and ability to make any attempts to move the limbs, which is often 
preteth'd by subjective oculai and aural .sensations (such as the occurreiu e 
of spaiks and of a rushing sound), all betomes dark, and ( oust lousness is abol- 
ished The sudden onset of insensilnlity explains why in accidental and m 
suicidal hanging no attempts aie made by the victim to save himself in 
many mstanci s tin least movement would be enough to aveit dixith In othei 
modes of committing suicidt, voluntary or involuntary < ndeavours to escajie 
the conseipiences of th(‘ <ict are not uncommon 

Judicial hanging m England is effected by allowing a dioji of from six to 
eight f(*et, according to the weight of the (onvict, by which the spine is usually 
fiactured at the h‘vel of the .sicond oi third (civical veitebrae, compiession 
or laceration of tlu' coid with rapid loss of consciousness K'sults 

Post-mortem Appearances External -Cadaveric ngidity vanes as to the 
time of its appearance In one case subsecjuimtly mentioned it conimemecl 
within half an hour aft<*r death , m other cases it is delate d If the body has 
been long .susjierided the post-mortem stains are most matked at the low( r 
parts, and there may be punctiform suiurficial ecchymoses The face is usually 
pale and the exjuession trancjuil , in some cases th(‘ face is swollen and livicl 
The eyes aie half open and usually not ])rominent, although m some cases they 
may be, the jiupils varv as to dilatation Th< tongue may b(‘ piotrudcsl be- 
tween the teeth, but this is by no mians invaiiabh‘, it occuis in rather under 
50 ])er cent of cases Maschka directs attention to a bluish colour of the fice 
border of the lips (which has be ( n noti< c d by pievious observe rs) as of fn qm nt 
occurrence- m 98 cases out of 158 According to Adamkiewicz, ^ cyanosis and 
swelling of face, eais, and lips only occui when tin death agony is prolonged, 
this conelition i.s more likely to be jiresent in plethoiic individuals If the body 
IS cut down at an early period the tumefaction and cyanosis disappear Pune ti- 
[orni ecchymo.ses may be present on the face and ne‘ck , they are more likely 
bo occur under the conjunctiva) ocular and palpebral and also on the outer 
surface of the lower ey^elids , they arc only jiresent in 8 or 10 per cent of easels, 
therefore their absence is less significant than their ptesence Turgescence of 
bhe genital organs of both sexes may or may not be present , it is due to hypo- 
static hyperaeniia, and is of no value as a sign of death from hanging Escajie 
3f semen, urine, or faeces is of no diagnostic value, as it results from muscular 
relaxation, and is met with in many kinds of death both violent and natural 
Sometimes saliva flows from the corner of the mouth and may be traced after 
leath , this is not invariably the case, but when observed it indicates suspension 
luring life The hands may be clenched, but this is at the most an indication 
Df violent death , in suicidal hanging the hands, as a rule, are not clenched 
inless the act has been associated with more effort than is usually the case, 
H when the suicide has given himself a long drop 

The most important external appearance is the mark round, the neck pro- 
iuced by the suspensory medium Generally speaking, the breadth and depth 
>f the mark depend upon the nature of the ligature used if it is broad, soft, 
ind yielding, only a superficial mark will be produced, and exceptionally there 
' Vtertdjahrsschr f ger Med , Bd 18 



162 FORENSIC MEDICINE AND TOXICOLOGY 

may be none at all , if it im tlun, hard, and firm, the mark will be deep and 
narrow In either case any jiatterns oi iriegularity on the siiifaee of the sus- 
p(Misory medium— the strands of a rojie, or the texture of a handkerchief, for 
example- may be reproduced on tlie skin with which it has been m contact 
The mark may entirely suriound the neck, but is more ficquently limited to 
the anteiior half, and runs between the thyioid caitilagt* and the h}C)id bone, 
taking an U])ward diiection at the sides immediately behind the eais, where 
it usuall} erases If a cord with a running noose has been used, and sometimes 
even with a medium like a pockct-handkercliief, the mark ma)/ be continuous 
round the neck , in th(‘ latter case, probably on account of excessive weight 
of the body or the length of drop From irregulaiity of pressuie, or from some 
])eculiarity in the nature of the suspensory ligament, the maik may be mter- 
lupted in a part where it is usually continuous Exceptionally the mark may 
only exist at one side of the neck, the opposite side being free . this aiises from 
the position of the noose, which causes the head to fall sidewise inst<ad of for- 
wards, as is usual Occasionally the maik runs hori/ontally round the neck 
undei the thyroid cartilage the oiiginal position of the coid being maintained 
owing to the use of a noose that tightens easily and so keeps its hold and also 
possibly to unusual prominence of the cartilage ])reventing the coid from 
slipping up 

The mark varies, in colour and consistence, with the nature of the ligature 
It may be pale and soft, with slightly reddened or livid borders , or it may be 
dusky red, or bluish-grey in colour, with margins of a slightly deeper hue , 
or, finally, it may be yellowish-brown, with darkei margins, and of a horny 
or parchment-like consistence The first two vaiieties are the result of soft 
or yielding ligatures , the last is produced by hard, rough ligatures which injure 
ancl partially rub off the epiderin, so that the underlying cutis becomes dry 
More than one of these forms may be met with in a single mark it may be 
white and soft at one part, brown and hard at anothei 

Internal Appearances.- Hsemorrhage into the subcutaneous tissue in the 
neighbourhood of the mark produced by the ligature is comparatively rare , 
Maschka found it only in 10 cases out of 153 The adjacent muscles are not 
often injured, although Lesser ^ states that in 50 cases of hanging he found 
injuries to the muscles in 11, mostly in the sterno-mastoid Fractures of the 
h}'Oid bone and thyroid cartilage are of exceptional occurrence , when present, 
they are mostly due to degenerative changes producing abnormal fragility 
Fracture or separation of the vertebrae has only been seen in one or two cases, 
of which Lesser records one Rupture of the inner or middle coats of the carotids 
sometimes happens , Lesser found it m 7 cases out of 50 It mostly occurs in 
individuals at or past middle life , the 7 cases just mentioned were all above 
forty years of age, although m none of them was endarteritis deformans present 
The remaining internal appearances are common to all modes of death from 
asphyxia 

The appearance of the brain and lungs has already been described when 
discussing the modes of death from hanging In rather over 50 per cent of 
cases the amount of blood present in the brain and cerebral vessels does not 
differ from the normal , in the remainder there is sometimes more and sometimes 
less than normal Very rarely is there extravasation of blood, although in odd 
cases small ecchymoses may be present in the dura mater their presence is 
significant of the mode of death The mucous membrane of the trachea and 
epiglottis is generally injected Maschka directs attention to a cyanotic or dark 
' Vtertdjahrsschr f ger Med , 1891. 
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dIug colour ot the mucous membrane of the phaiynx shaiply limited below, 
vhich 18 laiely absent in death from asphyxia and seldom present m otlier 
nodes of deaGi The lungs may t‘\ceptionally contain lia 3 morrhagic fo( i m 
Jieir subbtancc , sometimes they are oedematous, probably in consequence 
if slow death Small sub-pleural extravasations of blood, known as Tardicu s 
spots, aic very common aftei death from asphyxia They are produced by 
ncreased lilood-pressure (due to asphyxial stimulation of the vaso-niotor centre), 
vlnch leads to rupture of sub-pleural capillaiK'S In expeiimenting with dogs 
^orin ^ found that, m whatever way the animals were killed, if the blood-pressiiie 
A^as nlateiially increased immediatelv before death, as demonstrated by a 
nanometei connecte d with the caiotid arteiy, the lungs at the same time 
laving ceased to move', sub-pleuial ee chynioses were invariably jiroduced 
[leiice the freej^ueney with which the> aie found after elcath fiom asphyxia, the 
'ssential factors, elevateel blood-pressuie with coincielent arrest of the rnove- 
nents of the lungs be'ing usually present Tin* same factors may occur, howevei, 
n other moeles of violent death, and may lead to the foimation of precisely 
amilar sub-pleural lieemorrhages , thus the y have be'e'ii founel in the boelies of 
ndivicluals suddenly killed by falling from a height, by fire, by (JO, and by 
some other poisons, they may also be found after death caused by ceitain 
liscases, such as whooping-cough, ])uipura, and se urv^ Inasmuch as the occur- 
ence of sub-jdeural ecchjmoses is not constant tlieir absence is not incom- 
patible with death piodue’t'el by asphyxia Ecchymoses sometimes occur m 
he heart, the right half of which is usually filled with dark fluid blood , but 
his appearance is by no means constant In the loose cellular tissue about the 
horacic aorta and the oesophagus small hannorihages are almost constantly 
iresent They aie not, howevei, limited to cases of death from asphyxia, 
leing found aftei other modes of violent death , and furthi'r, vi'ry similai 
ipjiearanccs may be produced post-mortem in the act of (h taching the aorta 
rom the spinal column Hofmann points out the necessity of washing such 
Isemorrhages with a gentle stream of water in ordei to ascertain whether tin* 
blood m them is fluid or coagulated , if quite fluid, the haemorrhagi's are probably 
pf post-mortem deiivation The mucous membrane of the stomach is not 
iinfrequently intensely injected, a condition which may be shared by that of 
bhe intestines, ecchymoses arc occasionally found in both The kidneys aie 
pften hyperaemic, sometimes ecchymoses are present The liver may contain 
nore blood than usual The blood is usually dark-coloured and fluid. 

From the medico-legal standpoint three contingencies have to be considered 
in cases of death from violence — ^Was death the result of Accident, Homicide, 
jr Suicide ? 

Accidental hanging is of rare occurrence With one oi two exceptions all 
the instances recorded have resulted either from playful attempts made by 
boys to imitate judicial hanging, or, in the case of still younger children, from 
swinging in the vicinity of a dependent rope, which somehow has caught the 
child round the neck, and has suspended its body until death took place 

A case of this kind occurred m Norwood m 1895 During the absence of the nurse, 
a child aged three years got on a stool and playing at the window, when the stool over- 
turned The child’s neck became entangled m the blind cord, and death took place before 
Eissistance was forthcoming In a still more recent instance a young child amused himself 
by swingmg face downwards, with his chest or stomach balanced in the loop of a clothes line 
whjph hung withm nme inches off the ground , shortly after, the child was found dead with his 
neck simply resting on the cord Maschka records a case of fatal accidental hanging m which 


^ Archiiea de Phyxto' norm et path , 1894 
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a man, elij'htly undci the influence of liquor, slipped oil a ladder and was caught in the 
noose of a rope lianffjng iiom the ctihng /ulch ^ iccoids the analogous fatal case of a hoy, 
ag<d thiitfcn, vvlio slij^x^d olT a Jaddoi in such a wav that a shawl which lie won caught 
on a hook and suspended lum by the neck Zulcli gives another case m winch a drunken 
man Icll down some stc c}) steps, and was caught b’v the neck in the angle which they formed 
with a post so that he lemamcd suspended until death took place Kirkhead - relates a 
case whith he legards as accidental rather than suicidal, in which the mode of suapeu'-ioii 
was ])cculiar A young man, eighteen years of age, who was a pnsonei, was found dead 
in Ills cell suspended b} one ol his biaces lound the neck, his fee t temehmg the floen , the 
biaces weie' made' of Irei/e anel lined with cemise calico The dcce aseel, with his back te> 
the wall, hael evidc ntly stoeiel on some hot water pijxs abemt 0 inclu s from the floor , placing 
the biaee under the lower jaw he had passed the ends, without tying them, thiough a chain- 
loei[) which de landed fiom the window of the cell, he liad then either steppeel oi slippeel 
eilT the pipe, when the '■itle! ol the eham loop came together Hutheieutly close as tei grip the 
biaeo and hold it fast, with the body suspended by it The biaee was ne>t kneilted nor 
fastened to the chain m an) way, and it appoaieeel highly im]ue)bablc that it cenild m this 
nianiiei sustain the weight of the boely , subsequent tiial showed that the giip of the chain 
was suflieient to prevent the lough surfaced material from slipping unelei tlie strain ])laecel 
upon it The mcomiile tern ss ed the jue paiatiems, with eithe r cire umstances, maele it probable 
that the ])nsonei contemplated only a Itigiu'd attemjit at suieiele m Older that he might 
bo placed m a warel with companv Qiiie k einse t of cadave iic iigiebty was obseiveel m this 
case , the hoy was seen alive at 2 id, the heiely was founel at 2 fO, and at 5 o’clock cadaveric 
rigielity had ceimmcneed m the neck 

A most exceptional ease of aceidental hanging was the occasion of a liial for man 
slaughter, AVe/ v l/oii/ue/eee ((’om Oyer ami Teim Dub , 1892) The piisoner w as accused 
of liavuig caused the eleath eef he i ebiughter, a (laid thiee years old As a jnmishmeiit, 
she tied the child’s arms above the elbows with a stocking, which was then passeel rouriel 
the boely so as to pinion them to the sielcs At the back one end of a cord was attached 
to the stejcking, the othei end being fastened — 5 feet 8 inches from the giound, and, con 
sequently, about 21 feet above the child s head — to a ring in the wall ot a dark closet Tim 
child was left thu( hoiiis, and when tlie motlu i went to libeiate he i she found hei eUael 
and siispe iiekd hy the cord in smh a way that when it was loosened Irom the iing the body 
fell foiwanl The re was a maik produced by piessuic em the neck at the lower part of the 
windpipe Either the stocking slipped up to the thioat, or the coid got partially round the 
front ol the neck, the result being eleath fiom hanging The piLsonci was found guilty, 
and was sentenced to twelve months’ impiisemnumt 

Homicidal hanging is also very infreejuent It would be excecdingl}' diffi- 
cult to murder a man of average strength by hanging unless he was depiived 
of the })Ower of resistance In the case of the \ery old or veiy young it may 
be accomplished single-handed, or <‘ven with a robust man if he was taken 
unawares In the greate st number of cases, however- not the result of accident 
or suKide in which bodies arc feaund lianging death has been caused in some 
other way, and the body hung in order to simulate suicide This leads to a 
consideration of the signs of death from hanging with regard to the possibility 
of distinguishing between suspension during life and after death. 

First, as to the punctiform ecchymoses tliat may be found on the lower 
parts of the body Two antagonistic views are held as to their causation , 
one IS that they are produced after death by the weight of the blood m the body 
rupturing the coats of some of the smaller vessels , the other is that they are 
formed during life from the increased blood-tension occasioned by the asphyxia 
Observations are forthcoming which serve to support both views Lesser*- 
hanged recently-dead bodies for twenty-four hours, and although the lower 
parts were as hypersemic as they well could be, not a trace of extravasation 
was found , he also found extravasations in the non-dependent parts of bodies 
in which death had resulted from asphyxia Strassmann* relates a case of 
suicidal hanging in which the body was found in a kneeling posture , the post- 

^ Zettschr f Med Beamte, 1894 ’ Vterteljahrsschr f ger Med , 1884 
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moiteni stains wen* liniitod to tho thighs, where ecchyino^es were found in 
■abundance, the legs below the knees were ])ale and free from ecch^moses 
Hofmann ^ believes tliat the < vti.ivasations aie forimd intid-ntani, but devcloj)ed 
aftei eleath when the bod} is left susjx nded Lim m legaids (he eedi^moses 
.solely as indicative of pjolonged suspension aftei death It may bt accepte'd 
that eediymeises on tlie lowei [uit of the body aie of no valiH' as indieations 
of suspension dining life 

A maik louiid tlu' nee k alloids no ptoof that death was eaused b> hanging 
Caspei n gaided the maik as pinedy a |)ost-moit(m plienonunon [irobably 
a too sweeping asseition, still it is ])ei[(‘(tlv tun tli.it a e end-mark m ly be 
produced aften death that cannot be distinguishe^d fiom one piodiued dining 
life, this .i])plies not only to a peiiod immediatedy aft* i death, but also to 
an inteival of seveial houis afteu Puiutifoim e \ti i\ asations of blood aie 
occasionally found whem the eord-maik is cut into, but thev^ i innot be rdiesl 
on to indicate* suspension dining life* as they have been fennid in the bodie-s 
of those* '-uspe nele el afte>r eleafh , for tlie* same* ie*ason the inje*e te’d vesse'ls along 
the boideis of the inaiks aie evf no diagnostie value* l)e'e'pe*r-si*ate d iniuius 
in the neck siidi as fiaetuie of the cartilages of hyoiel bone, eir iiiptuie of the* 
muscles, have also be*e*n found .iftei jiost-moitem hanging Kents in the innei 
coats of the* caiotids wdien accom])ame*el liy e*\travasatioii of blood within the 
walls of the aite*iie>s, aie inelicative of siis]>ension dining life, the*y oce iir veiy 
raicly, howevei and aie* easily caused acciele ntally when making the post- 
nioiteni examinatiem Tt is to be* icme*mbeied, on the* eithew hand, that eleath 
may lesiilt fiom hanging and vet, foi the le'asons pieviously given, no trace 
of a maik lemnd the* neck may be* visible* The* jiresenee* on the e hm of saliva 
which lias Howe*el tioiii the mouth ))oints to suspe*nsK)n elm mg life* fnit it is 
mit a lonstant sign noi one on whidi alone a de*( ide*d ojmiion can be cvpressed 
The remaining inte inal .signs are* at the* most inelications of de'ath fiom asphyxia 
- th(*y cannot be utilise d as e*vidence of ele*ath from hanging 

The result of this ine|uny as to tlie value of the* signs eif de'ath bv hanging 
m determining wdiether a Imely was suspende'd bi'fene oi aftei de*ath is, that: 
they .lie iwt sufficiently conelusive as to justify the evpie'ssion of an absolute 
o[)imon 

Othe I ciicumstance*s should be taken into i oiiside ration in attempting to 
solve tlie (juestion The body should be caiefully examined for signs of struggling 
oi of injuiies other than those due to the assumed mode of eh*ith the possibility 
of poisoning must not be overlooked The* absene r* of am such signs is moie 
signihcant than their pie'sencc It is not an unfr<*<juent oediiience for a jieison 
who has det(*rmine*d to commit suicide* to make* the attempt in more* than one 
way sueh a peison may iri(*ffe*ctiially cut his throat oi take poison or in some 
other way iiijuie himself, anei hnding that de*ath is long in e oming, may sub- 
seiejuently c'fte'ct his purjiose bv hanging If the injuiies are* of such a nature 
that the'y could not be self-inflie te*d the fact of the boily be mg suspe nded affords 
presumptive proof of homie ido The possibility of aceidental ])ost-mortcni 
injuries caused by the body falling to the ground whe'ii cut down, or, if e'xarnined 
at a distance fiom the place whe*ie it was fouml by lough handling during 
transjiort, shoiilel not be lost sight of 

Illustrations of sedf-inflicte*d wounds found on beidies in cases of suuidal 
hanging which might at hist sight give rise to suspicion of homicide are given 
by Ma.schka In one case, several incised wmunds were found on the mnei side 
of the left forearm one of which divided the radial artery In anoth<*r case, 

1 r«7-i /.j. 1 jf-a 
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a suicide disclhii^);ed «i fiudiin into his mouth, fiacturing the hard palate and 
lacerating <he soft jiaits and tlien hanged himself In a thud, an old woman, 
GO years of age liangc'd hersc'lf, and was cut down b} her husband , on return 
to consciousness shc' seized a knife and cut her throat at the necropsy an 
ordinary cut-throat ^cound was found above the* thyioid cartilage and a cord 
mark as well 

In some case s the balance of juobabilit}^ would be* against that whicli actually 
cKcuried Taman ^ lecords the case of a woman who inflicted on herself two 
wounds which ])enetrated the peiicaidium and afterwards hanged herself 
also that of a man who in consequence of being shot in the' back by another 
])eison hangc'd liimsc'lf In such cases it would be inijiossible to determine 
the question of suicide oi homicide, from the jiost-mortem apjiearances alone 
TVnnjiare them with some cases of homicide in which the dead body was sub- 
sequently hanged, and the necessity foi gieat caution is a])])arcmt Deveaux 
icdates the case of a woman wdio was found hanged in a barn , on careful ex- 
amination a small loiincl wound was found undci the Ic ft bieast wdiu h transfixed 
the heart the case' being one of homicide In aiiothc i ease, ]c])oitcd b> Violik, 
a sailoi was stabbed through the heait by a woman in a brothel, the body 
was afterwards washc'd, clad in a clean shut, and hanged to make it ap])c'ar 
that the death was suicidal 

Homicidal hanging is almost exclusivc'l\ conhnc'd to young childien, in 
adults, strangulation and suffocation- the analogous modes of death - are 
much moic easy of accomplishment One case is recoidc'd by Ogston in which 
a woman tied a ligatuic round tlie neck of her husband while he yvas asleep 
and then pullexl liim uj) yvith it Hofmann 2 lelatc^'s the case of a man who, 
bv hanging, killed five of his children, agexl 8 months, 2, G, 8 and 9 ycais rc*- 
sjiectivc'ly , and firiall) hangc'd himsc'lf In anothei case a man hanged his 
fw'^o children (girls), aged G and 13 years, probably wdiilst they weie asleep 

In 1888 an exceptional and dramatic mode of homicidal hanging was. put into execution 
m fans bv a man named Eyraud with the aid of a female accomplice named Bompard 
The girl fonned an illicit eonmction with one flouffe, who was the selected victim In 
tho alcove of a room wheiv an interview was to take plaee betw'een Gouffe and Bompard, 
Eyraud hxed a compound pulley, civtr which a lopo furnished with a strong liook was 
passed , tho apparatus and the alcove were concealed by a curtain behind which Eyraud 
was placed , in front of the alcove was a sofa Whilst Gouffe was sitting on the sofa the girl 
placed herself on his knee and in a playful manner acljustecl tlie noose ot a silk cord round 
his neck, and then passed tho free end of the cord (which was furnished with an eye or 
small loop) to lier accomplice, who shpjied the eye over tho hook depending fiom tho pulley, 
and pulled the rope to which it was attached until Gouffe was drawn up from the sitting 
posture and suspended by tho nc ck , the rope was then made fast to the sofa so a i to keep 
the body suspended After robbing the corpse — which was tho object of the murder — it 
was put into a box and taken to a distance and there left The body was discovered fourteen 
days after, and on examination it was found that both cornua of the hyoid bone were 
fractured The culprits were ultimately airested, and from the confession of Bompard 
tho actual mode in which the deed was perpetrated became known The case is remarkable 
m itself, and fu 4 :ther has an adventitious interest, because the question of hypnotic suggestion 
was raised m favour of the female prisoner, it was urged that she was subject to the will 
of her accompliee, and was not personally responsible for the part she took m the trans- 
action A full account of this case by A Lacassagno is contBined m the Arch de I'Anihro 
'pologie Crim , 1890 

Suicidal Hanging. Hanging is one of tlie commonest modes of committing 
suicide , judicial hanging apart, suicide is accountable for more than 99 per 
cent of the total deaths by hanging In 1919, the deaths of 649 men and 
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185 women were attributed to suicide by hanging and strangulation in England 
and Wales The returns of the Registrar-General do not differentiate between 
these two causes of death, but strangulation would only have accounted for a 
small proportion of the total Six of these deaths (four male and two female) 
were between the ages of ten and fifteen years The reason why this mode 
of self-destruction is relatively so frequently adopted is that the means for 
carrying it out are to be found in every house, and but little skill or effort is 
required in its execution , and further, the act of placing the head through 
a noose and allowing the body to depend from it partakes of a more passive 
character than that of using a knife to cut the throat oi a revolver to blow 
out th(‘ brains 

If the body of an adult of ordinary physical development is found hanging 
without any sign of injury oi of struggling, and the general appearances are 
consistent with death from hanging, the probability of its being a case of suicide 
IS very great From what has been previously said, the presence of wounds 
or of poison does not preclude suicide, but in such cases the contingency of 
homicide would be greater In addition to making a thoiough examination 
of the surface of the body for marks due to scratches, bruises, or blows, the 
clothing and immediate surroundings should be investigated A few scratches 
on the neck are not necessarily indicative of homicide , occasionally they are 
inflicted by the victim himself involuntarily clutching at the noose Care 
must be taken not to mistake signs of antecedent injuries for those caused at 
the time of death 

No conclusion can be arrived at as to the relative probability of suicide 
or homicide from the position m which the body is found It is not necessary 
that the feet should tease to rest on the ground, sufliCKmt jiressure on the neck 
to cause death may be produced even m the sitting posture Grant ^ relates 
how a man, aged 48 years, hanged himself by tying the ends of a common 
cotton pocket-handkerchief together and suspending it from the handle of his 
bedroom door, which was only 2 feet 9 inches from the flooi , he then sat down 
on the floor with his back to the door, put his head through the loop and bent 
forwards This was pioved by flattening of the nates— cadaveric rigidity 
having set m before the body was discovered and by the post-mortem staining 
on the lower part of the back and legs The mark on the neck was \\ inches 
broad and extended from below the chin obliquely ujiwards and backwards 
over the occijiut, the texture of the cloth being plainly impressed on the skin 
Many cases of a more or less similar natuic are recorded Nobilmg ^ reports 
the case of a man, aged 24, who hanged himself with a pocket-handkerchief 
attached to the latch of a door, which was 3 feet 7 inches from the floor He 
adopted the kneeling posture and was found dead with the knees bent and the 
toes touching the floor The handkerchief was folded broadly and left no 
mark behind 

In some cases the attitude is such that death can scarcely be said to be 
due to hanging, inasmuch as there is little or no suspension , such cases more 
nearly approach strangulation Hurpy ® records a case of this kind, of which 
the accompanying figure is an illustration 

A woman, 77 years of age, was found dead m the posture depicted The 
arms were extended alongside the trunk, and the pronated hands touched the 
floor on their dorsal aspect , the legs and feet were also extended , the night- 
dress and cheimse covered the body and showed no signs of disorder The 

^The Lanc^, 1889 ^Aerzthches IntdUgenzblaU f Baiern , 1884 

^ Annales d’ Hygiene, 1881 
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cord by which she hanged hei\self was nearly 10 inches long, and was attached 
about 17 inches from the lloor to the leg of a heavy tabl(\ The head half-rotated 

to the left rested with the right 
malar prominence on the floor, 
about 12 inches from the table 
foot. The woman was subject to 
delusions, and had committed 
suicide in this exceptional manner. 
In Tardieu’s Elude sur la 
Peudaison a number of some- 
what similar instances of hanging 
by incomj»lete sus])enslon are 
illustrated. 

The diagnosis between suicide 
and homicide is occasionally 
einbarra.ssed by the hands or the 
legs of the deceased being found 
tied together ; in such cases the 
way in which the limbs are 
secured, the position and the kind 
of knot, and the firmness with 
which it is tied, are to be care 
fully noted. In some instances 
there is little difficulty in deter- 
mining that the ligature round 
the limbs was tied by the victim 
himself ; in other undoubted cases 
of suicide the position or the 
character of the knot is such as 
to make it appear almost im- 
possible that it was self-tied. 
A striking illustration of the 
latter kind is given by Filippi, 
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Seven, di\d Montdlti ^ The nude dead body of a man hanging by the 
neck was found in his ofhee , the riglit foot touched the floor, the left N\as 
.slightly lifted fiom it by the flexion of the knet The ^\ lists, tied togethei, 
weie behind the back in siu h a wa> that the knot of th<' (oid was in front of 
them and rested on the back of tlic' body Tt was exccedmglv improbable that 
the knot could have been tied behind tin back by the individual himself, and 
as every other indication pointed to suicide, the cpic'stion aiose could he 
have tied them in fiont, and the n p.issc d his h us betwee n the .urns ^ Ihoh'ssor 
Filip})!, to whom I am indebted foi a copv of a ])hotogiaph taken at the time, 
mfoims me that siibsc cpicntl} the question was solved by a young acroliat, 
w'ho with considerable difheiiltv, succe^c*de*d in passing his legs between his 
arms, witli the wrists tied togethei m front 

The After-effects of Threatened Death from Hanging When the hoeU ih tut down 

betorc lile is extinct, cftoits at n su citation in ly bt so tai siictesslul as to n establish 
icspiration , it is to lie noted, however tiiat in sonic e is' s ictnni e)t antonintic respiration 
IS not followed by ultimate utoveiv thesuiliec ol the hodv te mams cold tlu cneulation 
fee ble, and insf risibility pe isists, d( alh takmi, jilae i some houis subse (pu ntly W hen n coveiy 
takes ])la(e certain neuroses oi ])svelioses oicasiemHlh mamiist themsehe'i Terre in - 
aiet with one case, in wliuh ( pileptiloim eonvulsious with tetanic s])aHm drawine' the head 
Lo one side oecuried the patient lemained uneonsciou'- foi seveial days, and on le gaining 
■*onsciousm ss was found to lx amnesic Jn a econd case then were e pik]itifotm convul 
310 ns with opisthotonos, and on iitnrn to eon e lousncss the pitniit tor some tune mado 
iiovements as though walking IN tuna leeoids the ease ot a man who lemamed im- 
/inseious foi twe nty ioui hours alter attempted suicide' by stiaugulation, duimg which 
amo he had violent elonic convulsions ol the wlmle hodv, but (specially ot the' right side 
)f the face md ol the left aim, followed bv a gene lal condition of musculai iigidity When 
le became conscious, the sjx e ch w is stainnuiinir but d(-.biti(u)n was not difhcult , there 
vas paialysis ol the* iiuht facial neive and ot the lelt side ot the bod\, with diminisheil 
lensibility on the right side oi the 1 lee and on the lelt side ot tlu Ixxly, e xcefit on tho fiont 
if the thoiax, when theie was emu hv |)e 1 esthesii The paialysis gradually impioved, 
jut ataxia suhse (pu nllv otcuired on tlu non paralysed side, the inco ordination spieading 
10 m the upper to the lower ( xtie nidus, and tliem ])assing o\< r to the jiaialvscd aim This 
vas piobaiily a case ol hamorrhage into the pons Wactnci ' ucoids the oeentience of 
acute dementia as a lesult of threatened death liom hanging 


STRANGULATION. 

When death re^sult.s from as])hy\ia tausi'd by constiietiem of the* iicck liy 
iieans of some foim of ligature without suspension of the body, it is said to be 
lue to stiaugulation The mode of dexath is the same as that which occuis 
n hanging 

Post-mortem Appearances External- The only appearance that neeels 
,])eual consideration is the mark jiroduce^d by the ligature round tliei nook 
Vs a rule, the maik jiroduceel by strangulation differs from that jnoduceel by 
langing in taking a moie horizont.xl dire'ction and in moie complete*ly encircling 
he neck , since the direction of the constiutive force does not lu'cossarily tend 
0 diaw the ligature aboxe the thyroid cartilage as m hanging, the mark is not 
infrequently on the level of 01 below the cartilage 

Exceptions occur when the victim is thrown to the giound and the ligature 
s pullecl upwards and backwards , the direction taken by the mark then 
esembles that due to hanging On the other hand, a horizontal mark may be 
iroduced by hanging when the position of the noose is different from that 
vhich IS usual- e q , the knot being under the chin The nature of the ligature 

^ Manuale Hi Med 1B89 ^ Prag med If or^ewsc^r , 1880 

^ Progrh MHical, 1887 *Jahrhvcher f Psychiat , 1889 
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influences the character of the resulting mark if the ligature exeieises unequal 
pressure as it surrounds the neck, the mark will be iiregularly foiined and may 
be mteriupted m its couise Death has resulted from strangulation without 
the ocfurienee of any mark in such cases it is probable that the ligature 
was of a yielding nature, was not applied with excessive force, and did not 
remain long round the neck 

The obseivations alieady made as to the absence of differential Signs be- 
tween marks round the neck produced by suspension of the bodv before death 
and after ap])l}' equally to marks due to strangulation 

Internal appearances r( semble those desi nbed as due to death from hanging 

Accidental strangulation was responsible, m 1919, for sixteen deaths of males 
and four deaths of females in England and Wales The circumstances of such 
deaths vary Children have been strangled by playing with blind-cords , infants 
by mufflers tied too tightly round the neck, and epileptics, dmnkards, and 
other helpless persons getting into positions which have led to compression 
ot the ne( k Taylor and Stevenson recoid the < ase of a girl who was employed 
in caiiying fish in a basket suppoited on her back by a leathern stiap passing 
above th(‘ shouldeis round the fiont of her neck she was found dead sitting 
on a stone wall, off which the basket probably slipped wdiile she was resting, 
causing the strap to compiess firmly the windpipe Goidon Smiths gives a 
similar case of a boy w'ho was in the habit of going about with a (oid round his 
neck, to which a weight was attached , he was found dead in a chair, the weight 
having changed its position and drawn the cord tight round the fiont of the 
neck Lesser 2 lecords the case of an epileptic, who was found dead with his 
feet on the bed and his fac(* and bieast on the floor , he was clad in his shirt 
onl}, which was giqijicd between his body and the lower part of the bed so 
that the collar was tightly drawn round the neck On the lowei pait of the neck 
there was a shallow mark rathei ovei half an inch broad, not depressed but 
sharjily defined from the haemorrhages and post-mortem staining in the sui- 
roundiiig skin on the face and lower jiart of the neck w^ere punctiform ccchy- 
moses As Lesser admits, this is a doubtful case, as although there were indi- 
cations of asphyxia, it is by no means clear that strangulation was the cause of 
it , the mouth and chest on the floor (which was covered with a carpet), and 
the epileptic seizure, are sufficient to account for the asphyxia and the ecchy- 
moscs , the mark round the neck might be due to pressure from the collar 
rendering the underlying skin bloodless without arresting breathing At the 
Manchester summer assize 1895 a man was indicted for having caused the death 
of a boy aged thirteen The prisoner caught the boy trespassing m a garden and 
placed him in a stable, fastening a chain, by means of a padlock, loosely round 
Ins neck, the other end of the chain being attached to a post , a short time 
after the boy, in a sitting posture, was found dead the post-mortem examina- 
tion showed that death took place from suffocation The prisoner was discharged 
In 1900, near Manchester, a child which was left by her mother in bed, was 
soon after found dead on the floor, strangled with the strings of her nightdress, 
which by her struggles she had drawn tightly round the throat 

Homicidal Strangulation.— The relative frequency of homicidal and suicidal 
strangulation is the converse of that which occurs when hanging is the cause 
of death From 1885 to 1894, in England and Wales, 147 persons were murdered 
by strangulation, of these, 121 were under the age of one month, 5 under 
the age of one year, and 5 under the age of five years In the following decade, 
1895 to 1904, 157 persons were murdered by strangulation , of these, 128 were 
* Principles of Forensic Med , 1827 -Atlas der ger Med {Zweiie Abtheilung), 1890. 
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under the age of one month, 5 under one year, and 4 under five years During 
the seven years 1905 to 1911 the number of such deaths was 123, of wliieli 
80 were of children below thiee months On account of the rajadity with which 
insensibility supervenes when the throat is (onstricted, as is the case in strangu- 
lation even a strong man, if taken unawares, is unable to defend himself or 
cry for help It is much easiei to strangle a man than to hang him, because 
the constiictive force can be bi ought into pla\ the moment the ligature is 
placed round the neck wlnieas in homicidal hanging the victim has time to 
resist, because the constiutivo torc( does not come into play until the body is 
lifted ofl the giound, and in the meantime he is put on the alert bv feeling the 
cold round the neck A case described by Lessei ^ shows liow easily homicidal 
strangulation may be eftect<*d even wlien the victim is a strong man A man 
twent>-s(ven years of ag( , m complete possession of his bodily and mental 
})owers had a coid thrown round his neck fiom behind whilst sitting on a chan , 
the ends were drawn together, caiiieel twice more round, tied once in a single 
knot in front, and a sec orid time in a elouble knot at the angle of the right lower 
jaw , the victim fell senseless without making any attempt at resistance, the 
deed being peijietrated by one man An adult has been strangled in a room 
divided only by a woochm partition from anothei m which weie persons who 
heard no suspicious sounds 

In aicoidance with the general principle that a munhno moie violence 
than IS necessary to effect his purpose, the distinctive feature of homicidal 
strangulation is- gieater local injuiy than is found in stiangulation fiom acci- 
dent or suicide A diagnosis is chiefly re'quiied betw^een homicide and suicide , 
accidental strangulation is rarely alleged in defence in c.ises of suspected homi- 
cide, as the suiroundings would probably deteimine tlie C|uestion off-hand 
Mere extravasations of blood under the maik in the neck, though pointing to, 
are not indicative of homicide nor are (‘\ternal inpiiies, such as scratches, 
excoriations of the skin, and sliglit biuises of more significance they are sus- 
jiicious indii ations, but nothing fuither On the other hand, fractim s of the 
thyroid oi cruoid caitilages, oi of the hyoid bone, aie distinctly indicative of 
homicide, as they are rarely if ever, found in cases of suicidal strangulation , 
unfortunately for diagnostic purposes such injuries are frequently absent in 
homicidal strangulation Bleeding fiom tlie ears has been caused by strangu- 
lation accompanied with excessive violence, but it is of exceptionally rare 
occurience It is not necessarv tliat the t} mpanuni should be ruptured, although 
this has ha})])ened , the blood may be deiivcd from the meatus, external to the 
tympanum, from bursting of some of the small siipeificial vessels in the same 
way that subcutaneous i xtravasations are formed, the effused blood obtaining 
exit through slight rents m the skin Bleeding from the ears without rujiture 
of the tympanum has, however, been observed in suicidal strangulation Pro- 
tiusion of the tongue against or between the teeth, and of the eyeballs, is more 
likely to cocur m violent stiangulation than in hanging, but is not a constant 
sign Turgescence of the face with a cyanotic or dusky red hue may also occur, 
but, as with protrusion of the eyeballs, if present at the moment of death, it 
may disappear on removal of the ligature , even after strangulation with 
violence the face may be pallid Blood has been observed to escape from both 
mouth and nostrils after homicidal strangulation , in such cases it is probable 
that the violence of the act is not the sole cause, but that extreme efforts at 
self-defence on the part of the victim unduly distend the blood-vessels of the 
head before the ligature is sufficiently tightened as to arrest completely the 
^ Atlas der ger Med {Zioeite Ahtheiluvg), 1890 
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blood (uiient, ui suKidal stiaiij^iilation, blooding tiom tlio nostrils has occ in lod 
from tli(' MoloiK(‘ of th(‘ offoits iiiad<* by tho suioido to tighton tho ligatiiio 
to tho ntt( I most 

Signs of goneral violence aro to bo feought for as mdKativo of homiejd( 
As piovioiisl\ stall'd, SI rat( bos oi oxroriations in tbo noighbouiliood of tlio 
.stiangulation rnarb aio siispiiious but do not unistituto j)ioofs of lioniKidal 
violoiu ( tlii'v m.i> b,i\o bi'i'ii jiiodiind by tho ligatini' bi fori' il aiiiM'd at 
its final jiositioM OI b^ tho suit ido invohintaid)' ])hii king at it ospocialU if 
tho ting, i-nail an long Thi list of tlu bod> should bo laiofnlly oxammed 
for wounds and biuisos tho bark of the shouldors, foi ixamplo, may show 
trail's of ( oiinti'i-j)ri ssnio imploded to stoady tho yii tim whilst tho ligatino 
was being tightonod \V lion disi nssiiig the subject of supposed suit idal hanging, 
it was mentioned that doatli may bo eausid 1)}^ \anous kinds of violenn the 
body being siibsi quentU susjiondod by tho nock to siuiiilato suuide b> hanging 
Tn suoh tasi's, when iliath has bi on caused by stiaiigulation thoio would pio- 
bably bo tuo marks on tho ni i k this, howt yi i, h is oicuired m sun idal hanging 
from tho nei k slipping fuithi i through the uoosi .iftoi a hunted iicriod of 
Busjieiision 

Homicidal stiaiigulation occujuos a jiionnnont jiosition among the modes 
of Mohnt death th.it fioin tiini to time aro feigned 1)} .in indiyiclual i\ho wislu's 
either to ('\c ito compassion to account for th<* loss of <i sum of inoiu'V ('utrustecl 
to his chaige uhicli ho lias embe//lo<l, but uliieh he alleges was stolen from 
him after he was loiuh'iecl iim onscious to ii'vongi' himsdf on soim one against 
whom h<‘ has a giudgo by .ueusing him of a homicidal ai t oi in the case of 
livsteiual women without .in> obyious reason whatevoi All eases of alh'god 
.ittcmptod honiK id.il stiaiigulation, in whuh the \ietiin h.is sustained little 
ixtornal injiirv should bo ajipioached with a certain amount of si opticisiii 
on the jiait of tho imdical man whuh, howovci, mod not be displa\ed in tho 
first iiist.iiuo , the ment.il .ittitude should be that of a man opi n to < onyii tioii 
but who requiies coiiMiieing M.iii)- of these lasesot imputed homicidal Moh'iue 
would scarcc'h bi* heard of were it not that tho medical man who first si i s the 
t.ase doi s not approach it in a sufficiently judicial fi.amo of mind he .uicpts 
the statements of others who first disooyerod the supjiosed victim without 
suflieiontlv weighing tluir jirobabilitv Tardiou lol.iti's si'yoral instanci's of this 
description in one, a man, stated to be in an .ilmost lifeless condition, was 
found in a celhu with the hands and foot tu'd, and a < oid three oi foui times 
round tho mck, but not tied in throe houis ho was himself ag.ain, oxcojit that 
he could not sjioak According to tho man s own st.rtomont siibsoquontlv made*, 
he iiad boon eleven hours in tho condition as found, and although the whole 
affair was a jialjiabh fiaud, still niodieal evidence was foithcoimng m fayoiir of 
the account giyon, which was that the nian'.s master had attempted to strangle 
him Anothei case was that of a giil who asserted that she was tlu' yictiin of a 
political consjiiracy, and that a man h.id attemjitod to stiangle hei, and at the 
«ame time haci stabbed lu'r with a dagge^r, Imr dross was cut, but not her body 
She was dumb when discovered after the alleged assault, but when Taidieii 
told her she would speak in a minute', she did so and oonfessod the imjiosture 
Suicidal Strangulation - Although strangulation ib an oxcejitional mode 
of committing suicide, instance's are not so rare as formerly was assumed, 
self-straiigiilation was regarded as next to impossible, except some contriyance 
of the nature of a tourniquet was adopted such as passing a short stick between 
the cord and the neck, and twisting it round until asphyxia was produced 
Numerous cases have proved, however, that the necessary constrictive force 
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can be brought to beai by simply encircling the neck once or twice with a 
ligature and then tying it, oi even without tying the way m which the ligature 
IS ajiplied, together wuth the position and the foiniatlon of the knot, aie of 
great imiiortance in diflerentiatmg between suicidal and homicidal strangula- 
tion Masehka considers that when the ligature goes several times lound the 
neck, suKicle is indicated rather than homicide, because quick and powerful 
tighti'iiing of it by a murderer would be more easily accomplished with a single 
turn than if theie were several On the other hand, theie is nothing to prevent 
a miiiderer from using a single turn first, and, when unconsciousness has been 
piocluced, twisting the cord once or twice more loiind the neck, and tying it 
to make sure that the victim ’^hall not lecovei in Lesser’s case of honiKidal 
strangulation, pieviouslv mentioned, the cord went seveial times lound The 
position of the knot \aries it is most commonly found in front oi to one side, 
usually the left, evcejitionally it has been found on the back of the neck, 
th<‘ light- 01 left-handedness of the suicide may affect the position of the knot 
Moie than one knot, <‘S])eciall)^ it one is separated fiom the othei by an extia 
tiiin of the cord lound the neck, points to homi(i(h and the more perfect the 
formation of the knot, tin less likely is the case to be one of suicide Anything 
peculiar about tlu construction of the knot must be noted sometimes an 
indication is thus obtained as to the trade of the ])erson who made it sailois, 
foi (*\amph^ use knots of a kind different from those used by landsmen , the 
luatc'ridl of which tlu* ligature consists ma> also alToid a clue 

The degree of violence inflicted by the ligature is a yaluable indication 
Rractuies of the thyroid oi ciicoid cartilages oi of the hyoid bone may almost 
b(‘ taken to exclude suicide, the like may be said of rupture of the muscles 
and of the innei coats of the caiotids Slight extiayasatioiis into the substance 
of the muscles undeil)ing oi neat the coid-maik ma}r o( cm in suicidal strangu- 
lation , but they are then limited in extent being for the most pait of the 
punctiform type When the subject of homicidal strangulation w'as discussed, 
attcmtion was diawii to the possibility of after suspension of the body in oidei 
to simulate suicide, and the consequent formation of a double mark round the 
neck, a like occuiicnce may be met with when a primary and unsuccessful 
attempt at suicide by strangulation has been followed by self-suspension A 
careful compaiison of the two marks would probably enable an opinion to be 
formed as to the real mode of death if by strangulation, the lower and more 
horizontal mark would be characteiised by signs of greater violence than the 
mark due to suspension , if by hanging, the converse would hold good 

Signs of general violence would be absent, except such as might be produced 
in applying the ligature scratches and slight abrasions about the neck The 
possibility of unsuccessful attempts to put an end to life in other ways before 
adopting strangulation must not be lost sight of , when the body is examined 
before it has been disturbed, the state of the clothing and of the surrounding 
objects would show whethei there had been any struggling or not It is to be 
remembered, howeyer, that a murderer might obliterate such indications, 
and also that suicides have been known to be affected with a kind of fury before 
putting an end to themselves, and have thrown all the surroundings into 
disorder 

The following cases are illustrative of the manner in which suicidal strangu- 
lation has been effected In a case reported by Filippi,^ an insane man strangled 
himself by simply surrounding his neck twice with a strip of woollen material 
and tying it in front Francis ^ records the case of a man, also a lunatic, who- 
^ Rmsta Spenmentale d% fren e med. legale, 1879 * Med Ttmes and Gazette, 1876 
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strangled himself by twisting some string round his neck, tying the ends to his 
wrists, and then extending his aims to the utmost , he was found dead, having 
fallen from his original kneeling posture on to one side In a case related by 
Ogston,^ the body of an old man was found in a wood with a neckcloth wound 
more than once round the netk , a walking-stick had been passed through 
the loop of the neckcloth and twisted so as to tighten it From the obliquity 
of the outei fold of tlie neckcloth, Ogston at first thought that the bod}' had 
been draggl'd along the ground with the stick , on careful examination he 
concluded that the oblique direction of the neckcloth had been produced by 
a final conclusive struggle, the stick, entangled m a clumj) of \oung trees, 
had held the ligature fast, whilst the movements of tin' body had drawn it into 
the position in wdiich it was found 

STRANGULATION BY THROTTLING. 

Will'll stiangulation is effected with the unaided hands, the act is called 
throttling 

Tlie experiments made on the dead body by Langieutei (see section on 
Hawj%n()) illusliate the facility with which the air-way may bi' occluded by 
external pressure It was found that if the thumb anil forefingei were placi'd 
externally on the two sides of the thyroid caitilage respectively, the least pressuic 
was sufficient to close the aperture between the vocal loids, strongei pressure 
made the cords overlap each other When strong piessuie w^as made between 
the larynx and the hyoid bone, the air-passage was stopped, principall} through 
apjiroxiination of the ary-ejuglottic ligaments 

The only jioints to which attention need be specially directed in relation 
to throttling aie the external and internal appearances produced by the pressure 
of the fingers on the throat The general external and internal appearances 
are those common to other forms of strangulation 

Position of the Marks. - They are usually found on both sides of the front 
of the throat directly below the lower jaw , sometimes they are far back, at 
the angle of the lower jaw They may be sufficiently detached as to indicate 
the exact spot occupied by each finger, but not unfrequently they are too closely 
clustered together to be separately identified They are distinguishable from 
an interrupted mark of a cord by not being on the same level The marks 
may correspond more or less with the shape of the finger tips, but are often 
irregular m outline, from infiltration of extra vasa ted blood round about The 
impressions of the finger nails may be present as crescentic indents, and if 
there has been much struggling the skin of the throat will be scratched and 
excoriated There may be only one mark on one side and several on the other, 
respectively corresponding to the thumb and fingers , if the assailant was 
right-handed, the thumb mark will be on the right side of the neck , if the left 
hand was used, it will be on the left side The appearance Of the marks, if 
examined not long after death, is that of bruising , more or less blood escapes 
beneath the skin and produces the characteristic discoloration If some time 
elapses before the examination is made, the marks may present the dry, horny, 
or parchment-1 ike look and feel, described in one form of the cord-mark pro- 
duced by hanging , this is due to injury sustained by the epiderm from rough 
contact with the fingers, which allows evaporation to take place from the 
denuded surface of the cutis 

^ Lectures on Med Jurtsp , 1878 
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General signs of violence will probably be visible m some parts of the body , 
the attack is often made on a victim m the erect posture, and in falling injuries 
to the head are easily sustained 

On section a considerable amount of extravasated blood is usually found 
in the underlying soft tissues , fractures of the thyroid and cricoid cartilages 
and of the hyoid bone aie frequently met with the carotids escape injuiy 
Lacerations of the inner surface of the cheeks from violent jiressure against 
the teeth may occur 

It is usually asserted that throttling is necessarily and in variably a homi- 
cidal act Accident as a mode of pioduction may be ignored, and it has been 
held to be an impossibility for any one to commit suicide by compressing the 
throat with the unaided hngers Whilst allowing that for all practical purposes 
throttling may be regarded solely from the homicidal standpoint, still, one solitary 
ease of suicidal throttling is lecordcd by Binner ^ A woman, aged forty, suffering 
from melancholia, who had previously made several attempts to commit suicide, 
was found dead, crouched m her bed with both hands compressing hei throat , 
the elbows were supported on the knees, and the back leaned against the wall , 
there were marks of her finger nails on both sides of the throat Death resulted 
fiom compression of the throat by the hngers 

A case of homicidal throttling was tried at the Liverpool winter assize in 
1884 A man and his wife had been m the house a short time together when 
the man went out and sought assistance, “ because his wife hacl fallen into 
the fireplace and he feared she was dead ” She was found apparently dead, 
sitting in a chair, with the head supported by the wall , marks of blood were 
on the table, the wall, and the floor of the room On examination of the body 
a bruise was found immediately beneath the lobule of the left ear, and another 
three-quarters of an inch below the right ear, superhcial extravasation was 
evident in both, together with a seconcl and deeper extravasation half an inch 
below the surface of the right-hand bruise Other bruises were found over 
each eyebrow, at the back of the light wrist, over the knuckle of the left little 
finger, at the inner part of the left elbow, and at each angle of the mouth The 
tongue and gums were also injured, and one of the teeth in the upper jaw was 
partly loosened , the deeper structures of the throat were not injured The 
internal signs were those of death from asphyxia , the brain and membranes 
were intensely congested The man was found guilty ^ 


SUFFOCATION. 

When air is prevented from entering the lungs by other means than by 
external constriction of the throat, or by submersion in water, if death results, 
it 18 said to be due to suffocation 

The modes of death from asphyxia, which have previously been considered, 
are necessarily solely due to external influences brought to bear either acci- 
dentally or intentionally , from these suffocation differs, inasmuch as it may 
result from pathological causes apart from external agency It is not necessary 
to enumerate all the morbid conditions which may lead to death from suffocation , 
a few will serve as illustrations —In children, spasm of the glottis or accumula- 
tion of exudative products in the air-passages , in adults, oedema of the glottis, 
paralysis of the vocal cords, bursting of a pharyngeal abscess or of a thoracic 
aneurism into the trachea may suddenly cause death from suffocation Nothing 
Ze%U(hr /. med Beamte^ 1888 ^ Med, Chron., 1885 
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moic need bo said witli le^ard to those and like conditions, except that the 
possible occuiioiKo of tlios(‘ whuh leave no evidence after death must not 
be forgotten winm seauiiing foi the cause of death in doubtful cases 

SulTocation may be ])roduced from external causes b}^ (a) tlic intioduction 
of foreign bodies into the air-passages, {b) forcible compression of the chest, 
(e) covering ovei the mouth and nose {smolhemvi) 

(a) introdiK tion of foreign bodies into the air-passages from accidental 
causes mav occui either in the case of adults or of children the foieign sub- 
stance IS usually some kind of food, < ither solid or pultaccous , it may be intro- 
duced diriitly, as in the act of deglutition , oi it may be regurgitated from the 
stomach, and find its way into the air-passages instixid of being ejected from 
the mouth When food enters the laiynx, it is freipientl^ the lesult of an 
involuntary movement of msjnration induced by sudden surprise or by a fit 
of laughter during th(‘ act of deglutition A man who is intoxicated may vomit, 
and, througli dimmishi'd r(*tie\ activity, no effoit ma) be made to prevent 
the vomited matter from being diawn into the laiynx this may hapjien apart 
from intoxication Coutagne ^ relates the case of .i woman aged forty-four, 
who, feeding unwell, went into a chemist’s shop and vomited on entering, she 
became cyanosed and stiaightwxcy died An autopsy revealed that the stomach 
was greatly dilated, and that it contained more than two (juarts of seim-fluid 
food, some of which had found its way into the oesopliagus, pharynx, mouth, 
and nasal cavitu's From the glottis to the bifuic ation of tlie tiachea the passage 
was free , the bronchi down to the smaller branches were completely obstructed 
No sub- pleural ecchymoses weie pic'sent, but the lungs were very large, and 
on section, seiuni mixed with fioth escaped so abundantly as to resembh' the 
appearances produced by the pulmonary oedema due to drowning It must be 
borne m mind that it is cjuite possible for some of the more fluid contents of 
the stomach to be accidentally forced into the upper air- passages during removal 
of a body after death , then juesence, howevei, in the finer bronchi, as in the 
above case, would afford evidence of vital inspiration Children are easily 
suffocated in this way Mitchell ^ relates the case of a girl aged five, who, after 
dinner, ate an orange, and feeling sic k was put to bed Shortly after she was 
found dead, some vomited matter being on the bed-clothes , the child’s mother 
had been in the room all the time without hearing anything amiss On opening 
the larynx a piece of orange pulp was discovered impacted m the rima glottidis 
In some cases death occurs with exceeding rapidity, especially if the individual 
IS advanced in years, and on post-mortem examination the signs of death 
from asphyxia are found to be entirely absent , there is neither cyanosis during 
life, nor excess of blood m lungs, brain, or right heart after death It is probable, 
in cases of this description, that death results from syncope Perrin ® directs 
attention to the absence of the post-mortem signs of death from asphyxia under 
conditions which arc likely to produce them, and gives illustrative cases An 
invalid, 62 years of age, in the midst of a meal suddenly fell on the knees of 
his neighbour quite dead On examination, the epiglottis was erect and rigid, 
and a mass of food as large as a hazel-nut was found in the glosso-epiglottic 
fossa , at the fifth ring, the lumen of the trachea was obstructed by a cylindrical 
mass nearly 2^ inches long which reached down to the point of bifurcation 
The lungs were normal and free from ecch 3 mtiose 8 , the left side of the heart 
was empty, and the right side only contained a few spoonfuls of partially fluid 
blood In another case a man 68 years of age while leaving a cafe suddenly 
‘ Annales d'Hyytene, 1893 • But Med Journ , 1896 

^ Poulet on Foreign Bodtee in Snrg Practice, 1881 
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fell as though struck by lightning At the necropsy, a mass composed of pan- 
cake was found to fill the posterior part of the pharynx, and to extend to the 
glottis , the epiglottis was raised 

It IS not necessary that the air-passagcs should be blocked up with the 
foreign substance in order to induce suffocation , the introduction of a small 
extraneous body in such a way that it lodges on or between the vocal cords 
may be sufficient to excite sjiasmodic closuie of the glottis, and thus cause 
death In the museum of Owens College there is a specimen taken from the 
body of a man who died under the following circumstances The man, when 
not quite sober, was turned out of a public-housi , he tried to force his way 
in again and in doing so his finger was caught in the door , shortly afterwards 
he was found dead in the street The body was taken to the Manchester Royal 
Infirmary, and Professor Young, who was then the pathologist, made a ])Ost- 
mortem examination, but found no cause of death until on opening the larynx 
a small piece of skin was diseoveied ]ust below the glottis , further examination 
of the body showed that the fiagment of skin had been detached from the index 
finger of the light hand What probably happened was that on receiving the 
injury the man put his finger in his mouth to ease the jiain, and the piece of 
skin in c|uestion, being all but detached, was earned away by a cj^uick inspiration 
and lodged between the vocal cords 

Homicidal suffocation from the introduction of foreign bodies into tin' air- 
passages IS rarely met with, except in infants or young children In the case 
of children, various substances have been forced into the air-passages such 
as rolled-up pieces of cloth, pieces of newspaper, sand, earth, and artificial 
teats — the last-named to give coloui to the asseition that death was accidental 
Adults murdered by the intioduction of foreign bodies into tin* air-passagcs 
have geneially been under the influence of drink at the time or have bei'ii aged 
and feeble peisons Littlejohn ^ records the case of a woman who died suddenly, 
and at the post-mortem examination a wine-bottle cork (most probably thrust 
into the throat when the woman was intoxicated) was found covered with 
frothy mucus and tightly inserted into the upper part of the larynx , the sealed 
end of the cork with the mark caused by the corkscrew was uppermost The 
defence was that the woman had drawn the cork from a bottle with her teeth 
and that it was propelled down the throat accidentally , the fact of the sealed 
end being uppermost, however, disproved this, and the frothy mucus which 
covered the cork indicated that it was introduced during life The act was, 
doubtless, homicidal, but the accused was not found guilty , the Scotch verdict 
of “ not proven ” being given 

Suicidal suffocation from the introduction of foreign bodies into the air- 
passages IS limited to lunatics A woman in an asylum, aged thirty- eight, 
was found early one morning dead in bed with part of a stocking protruding 
from her mouth, death having resulted from suffocation , no noise nor dis- 
turbance nor anything wrong was noticed by other patients who slept in the 
same ward At the inquest a long stocking was exhibited which had been 
removed with great difficulty from the air-passages ® Sankey ^ mentions the 
case of a male epileptic who committed suicide in an asylum, and was found 
dead lying on his back in bed with a round pebble in each nostril, and a strip 
of flannel rolled up and stuffed into the throat 

(b) Suffocation from forcible compression of the chest may be accidentally 
occasioned when large numbers of people are massed together on occasions of 
public rejoicing, or in panics, such as follow an alarm of fire raised in a crowded 
1 Edin Med Joum , 1885 ^ Bnt Med Joum , 1882 * Brit Med Journ , 1883 
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building A lamentable instance occurred m 1883 in Sunderland Some 
hundreds of children in the gallery of a public hall rushed downstairs and were 
arrested by a closed door , a block took place at the bottom of the stairs and 
about 3(X) children were jnled up so as to form an inextricable mass some 7 or 
8 feet high About 200 were killed, for the most part from compression of the 
chest, although in very few instances were the ribs fractured, which may be 
accounted for by the flexibility of juvenile bones, and b}< the absence of powerful 
struggling, such as takes place m a crowd of adults Lambert,^ who examined 
many of the bodies, states that the appearances after death weie almost um- 
foimly— congested jmffy face, puiple or blackish turgescence of the vessels of 
the tieck, eyelids closed, eyeballs protruding, pupils dilated to the uttermost, 
and froth surrounding the mouth and nostrils , in twenty-four hours much of 
this had passed off, the fate presenting the appearance of peaceful repose 
Cadaveric rigidity was universally absent In almost all the cases urine and 
faeces had been expelled 

Suffocation of Infants in Bed.- - Infants are occasionally found dead from 
suffocation, while in bed with their parents or othi'rs, but it is not easy to deter- 
mine m eveiy case the exact circumstances of the death What undoubtedly 
happens in some cases is that the infant is placed with its head on the pillow 
but slips down The moth<‘r in her sleep pulls the bed-clothes around her neck 
and over the head of the child, thus suffocating it In other cases the mother 
takes the infant in her arms for warmth or to suckle it, then goes to sleep, 
and the child is suffocated by pressure against the breast This cause of death 
IS spoken of as “ overlying ” 

The post-mortem a])pearanccs arc those of asphyxia Signs of pressure 
such as llattening of the nose may be present, but in the Editor’s experience, 
are exceptional 

In 1919, the deaths of 473 infants (258 males, 215 females) were recorded 
as due to suffocation in bed in England and Wales Of this number, 195 were 
under one month and 466 under one year of age The annual number of these 
deaths has declined steadily and rapidly during recent years, having been as 
high as 1,157 in 1911 A degree of uncertainty necessarily attaches to the 
circumstances and cause of death in infants found dead in bed with adults 
when the post-mortem ajipcarances show only signs of suffocation, and there 
is reason to believe that a considerable proportion of deaths attributed to over- 
lying are really due to natural disease There are several pathological conditions, 
the post-mortem signs of which are practically indistingmshable from those of 
asphyxia, such as rickety convulsions and conditions somewhat vaguely certified 
as infantile debility Even in the early stages of broncho-pneumonia, the patches 
of consolidation may be overlooked at the post-mortem examination unless this 
IS made by someone well versed m pathological appearances In a young 
infant, the parents may have failed to notice that it had been ailing, or may 
have attributed such symptoms as it showed to a trivial cold The Editor has 
elsewhere examined this question in detail ^ Briefly, the reasons for the above 
conclusions are that the relation between deaths from overlymg and over- 
crowding IS not constant, the urban mortality always being much higher than 
that in rural districts, though the overcrowding in the latter when expressed 
in terms of occupants per room is often nearly as high as that in urban districts , 
further, there is a marked seasonal vanation in deaths from overlying, the 
mortality being highest m winter and lowest m summer In both these respects 

^ Bni Med Journ , 1883 

^Stahahes of Death from Violence and Unnatural Causes, 1916 
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the mortality from overlying behaves in the same way as the mortality from 
broncho-piieumoma, infantile convulsions, and infantile debility The most 
conclusive argument, however, is to be drawn from the experience of one of 
the London coroners, who, being dissatisfied with post-moi terns made by geneial 
practitioners, required all his post-mortems for several years to be made by 
expert pathologists During this period his verdicts of oveil}mg were less 
than 1 per cent of the total inquests on children under one year, whereas in 
the other coroners’ distiicts the hgures ranged from 8 to 25 per cent In view 
of the difficulties of distinguishing the ])Ost-moitem appearances of overlying 
from those of certain forms of disease, the facts heie mentioned should not be 
regarded as a reflection upon the geneial practitioner oi as an aigument that 
he should not (except in special eases) peiform post-mortems for coroneis’ 
inquests 

It has been stated that drunkeniK'ss of tlie mothei is laigely lesponsible 
for deaths from oveilying In the Editor’s experience aftei hearing a large 
number of these deaths encjuired into, this factor has raiely been present In 
support of the view that the inebriety is an important cause, it has been pointed 
out that the proportion of these deaths which oceui on Saturday nights is largei 
than on other nights of the week The Registrar-Ccneral specially investi- 
gated this question in his leport for 1916, and showed that theie is some pre- 
ponderance on the Saturday night, and he appeared disposed to accept the 
view that this was due to drunkenness of the parents It must be lemcmbeied, 
however, that among the working classes early rising is necessaiy during the 
week, and on Sunday tliey can prolong their rest Thus, there is a longer interval 
during which the accident of death of the child in bed with the jiarents may 
occ iir 

The Editor is of opinion that the decline in infant moitality from overlying 
during recent years, to some extent at least, has been due to greater a})preciation 
among practitioners of the possibility of natural death m these cases, and more 
minute investigations at post-mortems In France deaths from overlying are 
almost unknown and in that country the autopsies m mi'dico-legal cases aic 
performed by expert pathologists 

Homicidal suffocation from compression of the chest has been effected m 
new-born infants In adults, unless previously rendered incapcible of resistance 
by intoxication, or by debility from age, such a mode of homicide would be 
scarcely practicable The oft-quoted eases of Buike and of Bishop and Williams 
were examjjles of combined suffocation, they compressed the chests of their 
victims by allowing the weight of their bodies to rest on them, and at the same 
time covered the mouth and nostrils with the hands Maschka met with the 
case of a girl of fourteen who was suffocated by pressure on the chest by one 
man, whilst another perpetrated a rape upon her 

(c) Suffocation by covering or compressing the mouth and nostrils is a mode 
of suffocation usually designated smothering. In the case of infants it may 
easily occur either accidentally or with homicidal intent by simply covering them 
over with a thick layer of clothing, such as the bed-clothes , mere continued 
pressure of the child’s face against the mother’s breast in the act of suckling 
has proved sufficient Adults may be accidentally smothered by immersion 
in substances composed of loose particles, such as grain, sand, flour, and the 
like Falk ^ records the case of a man who was accidentally buried in a large 
quantity of flour The mouth and oesophagus were filled with flour agglomer- 
ated with saliva, but none obtained access to the stomach , the lungs and the 
^ Nordtskt med Ark%%\ 1891 
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brain were hypeieemic , particles of flour were found in the bronchi as far as 
the smallest ramifications Russo-Gilbcrti and Alessi ^ found loose particles 
of the surrounding matciial m the larynx, bronchi, and even in the pulmonary 
alveoli of animals that had been buried alive Ejnlcpties are not unfrequently 
smothered during a seizure, either when in bed, from close approximation of 
the bed-clothes to the face, or in the daytime from falling on to some yielding 
substance face downwards Janeway records the case of an epileptic who had 
an attack in a stable-yard and was suffocated by the manure on which he fell, 
])ortions of which were found in the larynx after death 

Homicidal suffocation by smothering is, doubtless of trecpient occurrence 
as regards infants and young childnm , the modes which have been adopted 
aie desciibed in the section on infanticide 

Adults have either to be taken unawares oi to be asleep oi intoxicated 
to jiermit of death being homitidally produced b}< smothering Plasters made 
of pitch 01 other sticky substances have been used foi the purpose of lendcring 
])ersons heljiless and ituapable of raising an tilarm whilst being robbed , if the 
plaster is not quickly removed death from suffocation results Wald ^ records 
an instance of homicidal smothering of an adult A man resolved to murdei 
his wufe, and took the o])portunity whilst sh(‘ was asleep m bed to cover her 
ovei with several heavy bed-eovers and then laid himself on the top , in a 
short time, the stiuggles she at first made ceased, and the woman was dead 
The man then informed the doctor that his wife was attack(3d with cramps 
and desired his attendance, but before the doctor arrived he met him with 
the intelligence that she was dead , no suspicion was created, and the body 
was buried Information was subsequently given to the authorities as to the 
real cause of death, and the body was exhumed and examined Signs of death 
from asphyxia were present, and the murderer subsequently confessed to having 
pel petrated the crime m the way above described 

Suicidal smothering is almost unknown A case ^ occurred in France in 
which a woman got under the bed-clothes after desiring her little child to bring 
all the cushions, clothes, and other similar articles that were in the room and 
pile them on top of her , the child did so, and some hours after when the woman 
was discovered she was dead Signs of death from asphyxia were found at the 
necropsy 

The modes m which suffocation can be produced being so varied, the post- 
mortem signs within certain limits are correspondingly diversified 

Externally, the appearances comprise all degrees of sigmficancy from those 
cases in which the mouth and nostrils arc founci filled with a foreign substance, 
down to those m which death has resulted from smothering by graduated 
pressure with a soft material the first being obvious at a glance, the second 
yielding no external trace whatever of the cause of death Apart from any 
special indication afforded by the presence of injuries about the mouth oi 
nostrils, or of some of the material by means of which the air-passages were 
obstructed, one or more of the general signs of death from aspyhxia may be 
visible, such as punctiform ecchymoses on the conjunctivae and on the outer 
surface of the lower eyelids Such ecchymoses are not to be accepted as proof 
of death from suffocation , they are occasionally produced by epileptic attacks , 
Cabade* relates the case of a healthy man, aged forty, who, in consequence 
of an epileptic seizure, developed numerous subcutaneous extravasations of 
blood on the thorax and abdomen They may even be produced after death 

^ Archtvto per Ja Scienze Medtche, 1888 ^ Wald, I c 

2 Qenchthche Medtcin, 1868 * The Lancet, 1892 
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Haberda,^ by suspendiDg, head downwards, the bodies of infants shortly after 
death developed ecchymoses under the conjunctivse indistinguishable from 
those due to suffocation Turgeseencc of the face and large vessels, with a 
cyanotic hue of the extremities is suggestive of suffocation from compression 
of the thorax, but the condition disappears in a few hours after death 

Internally, theie may or may not be the usual signs of death from asphyxia , 
the amount of blood contained by the lungs and heart is by no means constant, 
1101 IS the dark colour and fluidity of the blood invai table In children, especially, 
an oedematous condition of the lungs is often found aftei death from suffocation 
Sub-[)leural ecchymoses, which Tardieu erroneously regarded as exclusively 
due to asphyxia produced by suffocation, are usually present, the ])ericarclium 
also may be ecchymosed The degree of hypersemia of the other organs - 
brain, stomach, intestines, spleen, livei, and kidneys— is subject to great ir- 
regularity It is to be remembered that the absence of the so-called signs Of death 
from asphyxia do( s not exclude th(‘ possibility of death having resulted from 
suffocation 

In the case of an infant alleged to have “ died m a fit -the circumstances 
being susjucious of accidental overlaying or of criminal suffocation -too much 
importance must not be attached to the presence of sub-pleural ecchymoses 
The ecchymoses are, to a great extent due to increased <irterial blood- pressuie, 
therefore a convulsion is likely to pioduce them , and further, since both in 
convulsions and in suffocation death is mostly due to asphyxia, the post-mortem 
appearances respectively found in such cases may be very similar (8ee p 163 ) 
Occasionally, however, after death from convulsions, the post-mortem appeai- 
ances of death from asphyxia may be absent Sub-pleural ecchymoses have 
even been found under < ircumstances which placed suffocation out of the 
cjuestion , as m the instance mentioned by Degranges ^ in which they were 
present in an infant at term, that was removed by ('desariMU section, without 
being subjected to any possibility of suffocation 

When making an inspection of the dead body for medico-legal pin poses, 
the air-passages from the mouth down to the bronchi should always be examined, 
otherwise the leal cause of death may lemain undiscovered It is too frequently 
assumed, if the conditions of the heart, the lungs, and the blood usually associ- 
ated with death from asjdiyxia are absent, that there is no need to examine 
minutely into the state of the lespiratory tiact , moie than once it has occurred 
that a medico-legal inspection which yielded negative results as to the cause 
of death has been jiroved to have been negligently made, bv the discovery of a 
foreign substance in the aii-passages on subsecpient and more thorough exami- 
nation In addition to the detection of foreign bodies in the air-passages the 
state of the mucous membrane of the laiynx and trachea requires investigation , 
it IS sometimes found injected, and may be covered with frothy mucus, possibly 
blood-stained , this would point to an asphyxial mode of death, though its 
absence would not justify the opposite conclusion 

All signs of general violence, such as bruises, scratches, or ruffling of the 
epiderm, are to be carefully looked for If the examination is made before the 
body IS moved, the surroundings may afford valuable indications, therefoie 
careful inspection of every detail must be made and mtes taken before il is 
disturbed It not unfrequently happens that conditions subsequently discovered 
may receive important corroboration from some apparently trifling detail 
which, without this precaution, would have escaped notice, or from want of aid 
to the memory afforded by the notes would probably be imperfectly interpreted 
^ Internat Med Congress, 1S91 ^Oaz des Hopitaux,lS91. 
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DROWNING. 

Drowning is a mode of death from asphyxia caused by continuous or by 
intermittent submersion of the mouth and nostrils undci water or other fluid, 
so that access of air to the lungs is either at once or gradually cut off until life 
IS extinct When asphyxia is caused by hanging or by strangulation, access 
of air to the lungs is simply obstructed , when it is caused by drowning, an 
iiiespirable medium is drawn into the air-passages by attempts at respiration, 
and in this way special changes are produced m the lungs beyond those which 
are due to uncomplicated asphyxia , these changes constitute one of the jirin- 
cipal signs of death from drowning Death may result from falling into the 
water and still not from asphyxia fatal syncope may occur at the moment 
of submersion, or in rare instances the head or abdomen may strike against 
a rock or other solid body with sufficient violence as to cause immediate death 
from shock in such cases the characteristic signs of death from drowning will 
be absent 

Fiom c\p( iiincntal investif?ation8 Biouanlel and Loye ^ considti that itu mode of death 
from submersion usually attributed to syncope is duo to inhibition, and they emphasis© 
the distinction botwton the manner in whuh the lespiratory act is influenced by drowning 
on the one hand and by oxtornal constriction of the air passages on the other When asphyxia 
IS produced by lianging, the entire muscular force of the respiratoiy apparatus is thrown 
into imiiudiate action in the endeavour to obtain oxygen When submersion is the cause 
of a8])hyxia, there is at first an attempt on the part of the animal to breathe as usual , then 
appreciating the danger, it struggles to escape and at the same time fixes the thorax 
voluntarily suspending respiration in order to prevent the water from entering the air 
passages, the respiratory cent ms, however, are soon stimulated beyond the control 
of volition, and involuntary inspiration movements are set up by which water is diawn 
into the lungs and penetrates the alveoli In addition to the i-esistanei offered by the 
will, the sensory nerves of the skin and of the air passages play an important r61e — If the 
trachea of an animal is o|x?nod and a tube is inserted in the opemmg, the glottis has no longer 
control of the air way, and it might be sujiposed on submerging the animal that water 
would at once be drawn into the lungs , the same susixnsion of respitation, howovei, takes 
place as lietore, from fixation of the thorax, so long as the centres can be* kept in abeyance 
But if both pneumogastrics are divided high up in the neck, and a tube placed m com- 
munication with a vessel ot water is mtrodue'od into the trachea, the animal continues to 
make the usual movements of respiration for thirty seconds, although water is being received 
into the lungs in place of air, the animal then becomes agitated, but still continues the 
respirabiry movements It, after division of the pneumogastrics, an animal is plunged m 
water it h\es the thoiax almost as though the nerves were mtact , this demonstrates that 
the scnsoiy nerves ot the skin and ot the naso pharyngeal tract take part in the inhibition 
of respiratory movements , in the preceding exfienment they were not called into play 
When an animal chloroformed until the cornea is insensitive is submerged, it makes no 
attempt to prevent w'^atei entering the air passages, but continues the movements of respira- 
tion as before submersion From these experiments Brouanlel and Loye infer that, although 
volition has to do with the temporaiy arrest of respiration, irritation of the nasal and 
laryngeal nerves exercises a still more powerful influence by inhibiting respiratory move- 
ments A transient stage of interrupted respiration may exceptionally be replaced by 
one of permanent inhibition, and death from submersion is thus caused with absence of 
the usual signs produced by the presence of water m the lung» 

When death takes place from drowning in the ordinary way, submersion 
18 usually continuous even when the individual falls from a height above 
the water-level, and in consequence of the acquired momentum reaches a 
considerable depth, if not prevented in some way he generally returns at least 
momentarily to the surface This is not due to the body being of less specific 
gravity than water, but to involuntary movements of the limbs — apart from 
skilled movements, such as are executed by practised swimmers The specific 
. ^ Archnes de PhyvoJ norm et jxifhol , \SS9 
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gravity of the human body is slightly greater than that of water, being about 
as 1 8 IS to 1 005 or I 03, according to the kind of water —fresh or salt All 
the constituents of the body are specifically heavier than water, except fat, 
and lungs which have breathed, and these do not suffice to counterpoise the 
heavier tissues , still, the difference is so slight that very little movement brings 
the body to the surface, if only for a moment The greater the percentage of 
fat and of lung-capacity in relation to the body-weight, the greater the tendency 
to float , women, as a rule, float better than men because of the slighter build 
of the skeleton and large proportion of fat (see p 46) , new-born infants, if 
well nourished, will scarcely sink unless weighted 

The body of a person who has died from drowning is deprived of the buoyancy 
of the lungs, since the air they contained has been almost entirely replaced by 
water , this, together with the absence of movement, causes the body to sink 
and to remain submerged Submersion continues until the gases of putrefaction 
are developed in sufficient quantity to reduce the specific gravity of the body 
below that of the surrounding medium , the body then rises to the surface 
unless prevented by some mechanical obstruction- such as being covered over 
with sand oi mud, or being caught by weeds, ropes, oi the like In temp(‘rate 
climes flotation generally occurs within the first week , the exact period after 
death depends upon the initial difference in specific gravity between the body 
and the medium m which it is submerged- - chiefly determined by the amount 
of fat — by certain intrinsic conditions depending on the degree of vital ex- 
haustion that pieceded death, and on the temperature and stillness of the water 
A body submerged m deep water will not rise so soon as one lying in shallow 
water, because the lattei will be wainicr and will consequently promote an 
earlier formation of the gases of putiefaction A body submcrgecl in a pond 
IS likely to rise eailiei than one at the bottom of the rivei, because the still 
water acquires more heat from the sun’s rays and from the stratum of air above 
it than the flowing water of a river 

Post-mortem Appearances. When the body of a peison who has been 
drowned is removed from the water within a few hours after death and is 
examined foithwith, there is usually little difficulty in determining that death 
was caused by drowning , on the other hand, when the body remains in the 
water until decomposition is advanced, insuperable difficulties are interposed 
which may render the formation of anything like a positive opinion impossible 
The interval that elapses between the removal of the body from the water and 
the examination largely influences signs of great diagnostic value — The froth 
visible about the mouth and nostrils in the recently drowned is soon dissipated 
on exposure to the air, the surface of the body — especially if the clothing is 
removed-— in a short time becomes dry and discoloured , putrefactive changes 
in the body advance with great rapidity after its withdrawal from the water, 
and in a comparatively short time completely obliterate the indications which 
distinguish death by drowning from other modes of death with subsequent 
submersion of the body The following description refers to the bodies of 
those recently drowned and examined shortly after removal from the water — 

External Appearances. —Rigor mortis usually comes on early, m some cases 
immediately, so that the last position of the limbs during life is maintained 
after death It is not always easy to determine whether or not rigor mortis 
18 actually present, as in cold water a stiffening due to solidification of the body 
fat occurs which may persist in the water long after true rigor mortis has passed 
off This condition rapidly disappears when the body is placed in a warmer 
environment The surface is pallid, but not more so that than of a dead body 
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under ordinary conditions The face is tranquil and the eyes and mouth are 
partially open There may be rosy patches on the face and neck, and in some 
instances the face is of a leddish-blue or violet hue, at a later period after 
death, its colour may be changed to a dirty red The skin often presents the 
appearance known as “ goose-skin,” a condition met with after a variety of 
sudden deaths by violence , it is due to vital reaction, the manifestation of 
which persists after death from the occurrence of instantaneous cadaveric 
rigidity in the ariectores pilorum when in a state of contraction The skin 
of the palms of the hands, the soles of the feet and the knees is bleached, sodden, 
and wrinkled, the result of imbibition , it is of no significance other than showing 
that the body has lam in the water for twelve or more hours The tongue has 
been devscribed as being j)ressed forward between the teeth , it is only excep- 
tionally that this occurs, and as the same condition is found after violent death 
from other causes, it is a sign of little import The most valuable of the external 
indications that death has resulted from drowning is the presence of a fine 
froth on the lips and nostrils This froth or foam may be white or it may be 
blood-stained , it has been not inaptly likened to the finely constituted lather 
produced by shaving-soap It is probably found after drowning under all 
circumstances and in all media, and has been in the case of an infant drowned 
m a cesspool Its continuance, however, cannot be depended on for more than 
four days in winter and about thre e in summer the body being under water , 
if it has disappeaied from the bps, a little piessure on the chest may cause 
some to well out of the mouth The presence of substances, such as weeds 
from the bed of a river, or of fragments of clothing, clutched in the fingers 
- due, in the first instance, to a vital act subsequently rendered peimanent 
by instantaneous cadaveric iigidity- is evidence of submersion during life , 
jn practice it is a sign not frequently met with 

Internal Appearances. — The lungs usually exceed then normal volume, 
so that they almost cover the pericardium, a condition sometimes described 
as ‘ ballooning ” of the lungs , instead of collapsing when the thorax is opened, 
they protrude so as to fill the aperture made by the removal of the sternum 
Care must be taken not to confound this condition with distension of the lungs 
due to gases of putrefaction The consistence of the lungs is doughy- they 
retain the ])it produced by pressure of the finger They are sometimes of a 
pale grey, with reddish stains produced by transudation of water tinged with 
blood-colouring matter , m other instances the entire surface of the lungs is 
of a reddish-blue Draper, m the majority of cases examined by him, observed 
punctiform subpleural ecchymoses, though few in number and mostly at the 
lower part of the lobes Most observers state that they are of very exceptional 
occurrence in death from drowning , Ogston met with them in barely 7 per 
cent of the cases he examined On section, the lung- substance is found to 
contain water which, along with froth, exudes from the cut surface on the slightest 
pressure , the bronchi, and possibly the alveoli, contain fine ftoth of the same 
character as that on the lips and nostrils , the red stain, if visible on the surface 
of the lungs, is seen to pervade their entire substance 

Two views are held with regard to the condition of the parenchyma of the lungs after 
aeath from drowning According to one, it is infiltrated with water or other medium in 
which drowning takes place, and this to a certam degree accounts for the mcreased volume 
of the lungs According to the other view, there is but little fluid m the parenchyma, and 
any that is present is derived from exudation from the vessels producing oedema Paltauf ' 
states that the i^ater which is drawn into the lungs m attempts at respiration enters the 

^ Ueber den Tod durch Ertnnken, 1888 
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alveoli, and finds its way Irom thence by the lymph spaces and occasionally through small 
lesions m the alvtolar walls, into the interstitial alveolar, subpkural, peribronchial, and 
perivascular connective tissue l-iesser,^ on the other hand, states that a secretion of mucus, 
caused by aspiration of water into the air passages, blocks the finer bronchi so that water 
cannot reach the alveoli except in scarcely appreciable quantity , he denies that the 
parenchyma contains water, if any fluid is there it is derived from the blood vessels and 
18 a vital exudation product — a true oedema Tt is probable that a mucous secretion m the 
bronchi does occur during death from drowning, but only m (piantity when the death 
struggle IS prolonged Experiments on animals show this, and also that blocking of the 
finer bronchi by the mucus is one Rason why the lungs atter death from drowning do not 
collapse wh( n the thorax is opened — the alveolar conUnits cannot escape 

The fine froth contained in the air-jiassa^es is coni])osed of a variable mixture 
of the drowning medium witli an, mucus, and possibly blood When the death- 
struggle has been jirolonged moic froth is produci'd, and it is of a more lasting 
nature than when the death occurs cpiickly , this lesults from the presence 
of a greater proportion of mucus, which imparts increased tenacity to the bubbles, 
and from more vigorous admixture of air, water, and mucus, which augments 
the total amount of fioth Accoiding to the observations of Brouanlel and 
Vibert,2 staining of the fioth is due to infiltration of blood-colouring matter 
derived from small extiavasations in the parenchyma of the lungs 

If, after submersion, the body does not return to the surface until death 
has taken place, there will be less froth and moie wat(‘r m the air-passages 
than when the mouth and nostrils monumtaiily emerge once or more and addi- 
tional air is inspired , this is supposing that death takes place from asjihyxia , 
if from syncope or, what comes to the same thing, from peimanent inhibition 
of the res[)iratory movements, no froth at all will be pri'sent The pleural cavities 
usually contain a quantity of water with oi without a certain admixture of 
mucus The mucous membrane of the trachea may be injected, but this sign 
IS more frequently absent aftei drowning than after other modes of death from 
asphyxia, the lumen of the trachea is usually filled with fioth, which may 
reach the mouth unless the body has lain for some time in water or is not ex- 
amined soon after withdrawal from it Tin heart usually presents the appearance 
due to death from asphyxia , the left side is empty oi nearly so, and the right 
side filled with blood The vascular condition of the brain and its membranes 
IS not constant, and therefore is of no diagnostic value as regards death from 
drowning , Draper, in 149 examinations, found that injection of the membranes 
with hypereemia of the brain was present in about half the number of cases 
The blood, dark in coloui and containing but little oxygen, is diluted with 
water, sometimes to the extent of one-third or one-fourth of its total weight 
(Brouardel and Vibert) The dilution is greater in the left side of the heart 
than m the right side, because the blood arriving by the pulmonary veins has 
received a fresh addition of water in passing through the lungs , the blood in 
the portal vein may also be much diluted from imbibition by its branches 
coming from the stomach, which, as will presently be explained, usually contains 
a quantity of water The dilution of the blood is proportional to the duration 
of life aftei submersion - slow drowning produces much dilution , quick 
drowning less , when death from submersion results from syncope, or inhibition 
of respiration, the blood does not contain any excess of water, unless the body 
remains long submerged After death from drowning the blood is usually 
fluid, as IS the case in other modes of death from asphyxia Brouardel and 
Loye found that when the body is examined soon after death from rapid 

^ Atlas d ger Med, 1891, and Vtertdjahrsschr f ger Med, 1884 

- Annales d‘ Hygiene, 1880 
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drowninp; the blood for tho most part is coagulated , but if an interval of one 
or two days elapses before the examination is made, the blood is again fluid 
Coutagne ^ and others deny that the blood coagulates, stating that it is fluid 
even when the body is examined shortly after death , a few dark clots may be 
found, but in feeble proportion to the mass of blood 

There is nothing distinctive in the condition of the mucous membrane of 
the stomach, its vascularity being variable , occasionally ecchymoses may 
be seen, as in other modes of asjihyxial death, and fine froth may be found 
either m the stomach oi oesophagus In another respect, however, the stomach 
and the intestines yield valuable evidence as regards the occurrence of death 
from drowning When submersion m the living takes place, a portion of the 
water drawn into the mouth is frequently involuntarily swallowed , hence the 
presente of water m the stomach has been regarded as a sign of death from 
drowning In estimating the value of this sign, two questions naturally present 
tii(‘mselves {a) Is water invariably found m the stomach after death from 
drowning ^ {b) Is it possible for water to hnd its way into the stomach of a 
submerged dead body ^ Answers to these questions have been sought for by 
expeiimental investigations on animals, and by statistical observations of 
human bodies m which death took place from diownmg 

{a) ExiHjnmoiits on animals drowned in watoi artificially coloured show, for the most 
part, that water is swallowed m tho act of drowning In sixteen experiments by Fager 
hind “ some of the coloured water was invariably found m the stomach after death Misuraca ’ 
almost alwavs found water in tho stomach of animals that had been drowned 

Observations made on human bodies as to tho presence of water m the stomach after 
death fiom drowning yield le'>'» decisive res ilts Some observers state that water m char- 
actenstio amount ls almost invariably present, others found it in a hraited nuinboi of 
caso'^, and often in such small quantities as to be worthless from tho diagnostic standpoint 
Amongst recent observers, Hofmann found the amount to vary considerablv , only ex 
ceptionally was water present m bulk Ogston found it present m 74 6 por cent of cases 
Tourdes ^ out of 93 cases found a considerable amount of water m tho stomach in 37, but 
little m 34, and none at all in 22 Dra|x>r m many of 149 cases states that the stomach was 
either empty or contamod remains of food with a very small quantity of fluid Lesser 
out of 30 cases found no appreciable amount in 9, a vanable amount in 14, a layer of water 
distinct from the other contents of the stomach m 3, and m 4 water alone or mixed with 
a little mucus Paltauf frequently found water in the stomach after death from drowning 
(b) Obolonsky " placed in coloured water tho bodies of 18 children of from two weeks 
to two months old, weighted so that they could not float , they wore allowed to remain 
Bubmci^cd for from one to three days In three of tho bodies a considerable quantity of 
the coloured water was found m the stomach, m two others only a small quantity — these 
five bodies had lam seventy two hours in the water , in the remaining thirteen no trace 
of water was found in the stomach Misuraca never found water in the stomachs of animals 
submerged after death Fagorlund experimented with a largo number of dead bodies of 
children and animals by placmg them in various positions — on tho back, on the side, face 
downwawls, etc — ^undcr water , m some cases the mouth was kept open with pieces of 
wood, and the tongue was drawn forward and fixed , the results showed that water finds 
its way with groat difficulty into the stomach after death Bougior ® placed the dead bodies 
of twenty three human beings and seventeen animals m vanous coloured fluids without 
water entermg the stomach in any one case 

From these experiments and observations the answers to the t\so questions 
will be - (a) That water is not invariably found in the stomach after death from 
drowning (6) That it is possible for water to find its way into the stomach 
of a dead body lying m water 

^ Archives de Physwl norm et pa4hol , 1891 ® Edtn Med Journ , 1882 

Vterleljahrsschr / ger Med , 1890 DtcHonnatre Enc des Sciences Med 

^ IJasjtssta meccamca e le sue vane forme, 1888 ^ V lerteljahrsschr f ger Med , 1888 

* Lehrbuch der ger Med , 1887 ® Thise, Pans, 1885 
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The amount of water found in the stomach is to be noted , when small 
it IS of doubtful import , in some cases clear water is found in a separate layer 
above the other contents of the stomach The occurrence of fluid in the stomach 
possessing special characteristics corresponding with the medium in which 
the body is found may be of importance, but it is not a proof of submersion 
during life When submersion is followed by death from syncope no water is 
found m the stomach Absence of water m the stomach aftei death does not 
exclude di owning as the cause of death 

In some cases a portion of the water that has entered the stomach during 
death fiom drowning is forwarded by vital contraction into the intestines, 
and its pres('nee there has been legardcd as almost certain pioof of submersion 
whilst living The (piestions put in i elation to water found in the stomach 
arc ecj^ually relevant in the case of the intestines Fagerlund’s verv compre- 
hensive experiments as to the conditions undei which water mav reach the 
intestines afford valuable evidence The outcome of them is that, occasionally, 
during death from drowning, peristaltic movements cause water to pass from 
the stomach into the bowels , that the pylorus offers a certain amount of 
resistance to the onwaid passage of the water , that the water passes into the 
bowels more easily from an empty stomach than from one filled with food, 
and that slow drowning appears to favour its ingress In the dead body water 
only finds its way from the stomach into the bowels when excessive pressure 
is brought to bear 

As premised, the signs of death from drowning described in the preceding 
pages are those found in recently dead bodies which aie examined shoitly- - 
within twelve or, at the most, twenty-four hours aftci removal from the 
water , in warm weathei even this inteival will be sufficient to obscure the more 
significant indications When putrefactive changes aie advanced beyond the 
eaily stages, the frothy contents of the bionchi and trachea will have dis- 
appeared there may be fluid and a numbei of an -bubbles, but no lathery 
froth At a certain stage of jmtrefaction the lungs < ollapsc on opening the 
thorax, or are already collapsed , in the former case, the softening undeigone 
by the lung-tissuc and by the mucus of the finer bronchi permits the alveolar 
contents to escape under the pressure of the atmosphere , in the latter, the 
pressure will have been already produced by transudation of water into the 
pleural cavities The colour-changes, both external and internal, resulting from 
putrefaction are very deceptive, especially in relation to the possible occurrence 
of bruises, contusions, and the like, so that after the withdrawal of a body from 
water in which it has lam for twenty-four hours or more, bruises, tliough present, 
may not be visible on account of imbibition by the skin , wlum the skin dries 
they become apparent 

The longer the body has been submerged the less valuable is the presence 
of water in the stomach or intestines as a sign of death from drowning Water, 
mud, and particles of sea-weed may find their way to a limited extent into the 
air-passages of a body submerged after death , grains of sand have been found 
even in the alveoli , but there is no great increase in the volume of the lungs, 
nor IS fine froth present in the bronchi Transudation of water into the pleural 
cavities may buoy up the lungs in the dead body and make them look prominent 
on removal of the sternum without there being any “ ballooning ” 

Exceptional cases occur in which, after a very short penod of immersion m water con 
taming substances of an irritant nature, death results from asphyxia due to a subsequent 
rapid exudation of mucus mto the air passages Brockbank ^ reports a case illustrative 

______ __ i jfed Chron ,T894 
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of this mode of death A man, aged thirty nine, accidentally fell into a canal at a spot 
■where barges carrying carboys of acid are unladen, a carboy not infrequently being broken 
and its contents spilt into the canal The man was rescued in less than a minute and apjK ared 
to be little the worse but in about halt an hour ho became “ stutlled,” and soon after was 
seized with “ hts," m one of which he died in less than an hour after inimcision At the 
necrojisy, white froth, along with blood stained fluid, was found about the mouth , both 
lungs were cede matous and the bronchi were filled with blood stained fioth\ scrum, the 
mucous membiane of the larynx, trachea, and bronchi being congested The mode of 
death and the post nioitcm appearances resembled those produced b> inhalation of acid 
fumes, with the exec ption that the jieriod of survival was shorte i 

Epitome of the Important Signs of Death from Drowning.- The onl> external 
sign of inipoit IS the* prosence of a fine froth or lather on the lips and nostrils , 
this sign IS of groat signihcanco, but its duration after death is limited An 
adventitious sign constituted by the presence of weeds oi other local objects 
grasped in the hands is also indicative of submersion during life, but its otcui- 
rcncc' IS not frecjuent 

The internal signs aie increased volume of the lungs with doughy con- 
sistence*, water m the pleural cavities, exud.ition of water and froth on section 
of the lungs, fine froth in the broiuhi and trachea, dilution of tin* blood, and 
water (oi the fluid m which the individual was drowned) in the stomach, especi- 
ally if some has reached the intestines 

In fh(‘ event of an investigation made on a dead body removed from water 
indicating death from drowning, the next question is Was diownmg the 
result of accident, homicide, or suicide ? 

First, as to probabilities For the yeai 19l‘J the deaths from drowning in 
England and Wales arc thus apjiortioned in the Registrar- Gc'neral’s repoits 


Ac rule at 

Homicide 

Suicide 



Males 

Females 

Males 

' Females 
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Female's 
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341 

lb 

11 

425 

349 


These figures show that by far the largest number of deaths from drowning 
are due to accident, and male sex contributing more than four times as many 
as the female sex this is owing to occupation risks, which affect men much more 
than women Of the 27 deaths from homicidal drowning, in the periods examined, 
22 occurred in children under two years of age Under ordinary ciicumstances 
it 18 difficult to murder an adult by drowning, unless the victim is in some way 
rendered incapable of resistance , with women the difficulty is not so great 
as with men, because women are more helpless when unexpectedly plunged 
into water 

When suicidal is compared with accidental drowning, the sexes show a 
marked numerical alteration, the jiroportion of females to males being about 
as 5 IS to 6 With women, drowning is the preferred mode of committing suicide, 
probably because it requires no mechanical contrivance for its accomplishment , 
the simple act of falling into water is sufficient 

As a means of ascertaining whether drowning was due to accident, homi- 
cide, or suicide, the external relations are of increased importance as compared 
with those attending other modes of death from violence If the body is clothed 
in the usual manner, the condition is consistent with any one of the three, 
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but if the body is without clothing, and the signs of death from drowning are 
present, either accident or suicide is indicated- the former if the place and the 
season of the year are suitable for bathing , the latter, when one or both are 
unsuitable A hasty conclusion is not to be arrived at, even when cirtumstances 
seem exclusively in its favour , and, above all, no opinion should be expressed 
until a full examination of the body lias been made Illustrative of the necessity 
of this IS a case related by Winsor ^ The body of a woman was found naked 
in water about two feet deep , at fust it was thought to be a case of accidental 
drowning, as the woman had been heard to express a desire to bathe in this 
particular place on examination, however, an extravasation of blood was 
found in the right pectoral muscle, but none of the usual signs of death from 
di owning were ])resent no watc'r was found in either lungs or stomach The 
conclusion arrived at was that death had been caused by suffocation from pres- 
sure on the chest (probably by some one kneeling on it), and that the dead 
body had been placed when it was found 

Bruises and wounds on the body give rise* to suspicion of foul play, but 
thev maj result from jirevious accident oi suicidal attempt, or from injuries 
producecl after death by the body being tossed against rocks, posts, oi other 
objects by the current or movement of the water Draper ^ relates two in- 
stinctive cases of antecedent accidental injuries which complicated the diagnosis 
as to the mode of death The dead body of a biewer was found in a large reser- 
voir of water in the basement of a breweiy , the sole access to the reservoir 
was through a shaft, barely two feet scjuaie in transverse section, the opening 
of which was in an upper storey of the building The body showed undoubted 
signs of death fioin drowning, along with contusions on the face and top of tho 
head, which did not seem likely to have been produced by falling down the 
shaft it looked as though the deceased had bemi rendereci unconscious by a 
blow on the head and then thrown down the shaft On inquiry it turned out 
that the bruises had been produced in a drunken brawl two days before death, 
and a letter was found on the body in which the deceased signified his intention 
to commit suicide The second case was that of a man whose body was found 
in a river, with a lacerated and contused wound behind one ear which laid bare 
the skull and which had the appearance of having been caused, during life, 
by a sharp stone oi other similar object , the signs of death from drowning 
w'erc present Here also the indications jiointed to a blow on the head having 
been inflicted by some one, who afterwards threw the unconscious victim into 
the river The body was ultimately recognised as that of a man who had fallen 
down a flight of steps while intoxicatecl, and who, being without means of 
sustenance, had subsequently committed suicide 

Injuries may be sustained in the act of jumping into the water , in this 
way fractures of the vertebrae, of the bones of the limbs, and also of the skull 
have been occasioned Ogston states that in a woman who leaped over the 
parapet of a bridge, the perineum was lacerated by forcible separation of the 
thighs on coming in contact with the water 

As previously stated in relation to another mode of violent death, suicides, 
in order to terminate their existence, not unfrequently make more than one 
attempt, which may vary in kind a man may put a bullet into his chest and 
then drown himself, or he may cut his throat before doing so It is by no means 
an exceptional occurrence for a man or woman to take poison and then to throw 
themselves into water, such cases demand great perspicacity in their inter- 
pretation, for the unlikely frequently happens For example, the combination 
^ Boston Med and Surg Journ , 1889 * Boston Med and Surg Reporter, 1886 
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of poison with diowning is suggestive of suicide, but it has been due to homicide 
A woman took advantage of another woman’s liking foi brandy to give her 
some which she had previously mixed with arsenic , the brandy was diunk 
in the open air, and, whilst the victim was sitting on the bank of a river with 
her back towards the water her comnanion, losing patience at the slow action 
of the poison, pushed her in, the body being found three days aft<n Such a 
case is clearly beyond the scope of medical evidence, so far as cUtormining 
whether death was due to homicide or suicide is concerned , the lesson to be 
learnt fiomit is, not to express a decided opinion on a piobabilit}, which m this 
instance was veiy great-, since the combination of poison and di owning is 
so rarely the result of a homicidal act that B^lohiacisky,^ who iclates the 
above case, only met with it twice in moie than a thousand cases Whilst 
ihc prohahilify of such combination is m favour of suicide, the. possibility of 
homicide must not be ignored 

Strangulation is an exceptional method of committing suicide, thercfoie, 
if a dead body is found in water with signs of sti angulation and with absence 
of the signs of drowning, the probability is in favour of homicide by strangula- 
tion and subsecpient disposal of the body in watci A case lecorcled by Hof- 
mann ^ constitutes an excejition to this statement A girl, about twenty 
years of age, was found dead in a bath with a piece of thuk pack-thiead tied 
round the neck , the naked body was in a kneeling iiosture, the head being 
under watm , examination showed that death resulted from strangulation 
The bath was in a public institution, and the deceased locked herself in the 
bath-room, the dooi of which was under the observation of the attendant , 
there could, therefore, be no doubt that the girl had taken her own life It 
might be inferred, had the case been one of homicide, that the murderer would 
have removed the evidence of strangulation before placing the body in the 
water, but BSlohradsky relates an instance which affords a further illustration 
of the risk of error which is inseparable from inferences founded on probabili- 
ties - A dead body, the neck of which was .surrounded three times with a coid, 
was found m water, but no signs of death by drowning were present , the case 
was one of homicide by strangulation, the body having been placed m the water 
after death Care must be exercised not to mi.stake marks produced on the neck 
at the time of or soon aftei death for indications of foul play, in one such 
case the string of a. cloak, and in another the branch of a tree produced deceptive 
appearances 

Indications of severe blows on the head, having the appearance of injuries 
sustained during life, may give rise to suspicion of homicide , the suspicion is 
strengthened if the signs of death from drowning are absent The possibility 
of the injuries being independently produced within a limited period before 
death has to be taken into account Except in the case of young children, 
cut-throat wounds on bodies found in water are strongly indicative of 
suicide 

When a dead body is found in water with a wound caused by a fire-arm, 
attention must be paid to the position of the wound , the inference usually 
IS, that death resulted from suicide, but, to make this probable, the wound 
should bo on the front of the body, in the head or chest If the body la found 
in still water- as in a pond — the firearm should be near it , if in a river or in 
the sea, the body may have floated to a considerable distance from the spot 
where the shot was fired There is obviously nothing to prevent a murderer 
from leaving the weapon near the body in order to suggest suicide , but such 
' Majschka’s Handbtich “ Wtener med Prease, 1879 
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a proceeding would be risky, unless he had possessed himself of a firearm belonging 
to the deceased 

Injuries produced after death occur mostly in moving water— m riveis 
with swift currents, m harbouis, or in the locks of canals Sometimes the in- 
juries strangely simulate in position and extent wounds such as are frequently 
inflicted during life , in otlier instant es, the body is smashed iii a way that is 
incompatible with even extreme homicidal violence As a lule there is no 
difficulty, but care is occasionally necessary to distinguish between wounds 
inflicted at the time of death and mjuiies jiioduced afteiwaids whith co-e\ist 
on the same body The chaiacteiistic ajipearame of wounds made bcdoic and 
after death arc described in a succeeding t hapter When injuries to vital organs 
are found, which from their nature would necessarily be immediately fatal, 
and the body shows distinct signs of chath from diowmng theie tan be no 
doubt that the injuries were produced aftei death On the other hand, the 
absence of the signs of death from diowmng and the jiiesencc of injuries of this 
t^pe would be suspicious of foul play, unless, from the natuie of the surroundings, 
it might be sujijiosed that the body had fallen into tlie water unaided, aftei 
the victim himself had inflicted the injuries a man has been known to blow 
his brains out on the bank of a iiver and to fall dead into the water A suicide 
who throws himself into the water from a great height, b)' striking soim* object 
may fracture and dislocate the spine in the cervical region , in such a case the 
signs of death from diowmng would be absent, the manner in which death 
was brought about would have to be inferred from the sui roundings The 
^lossibility of death occuriing from syncojie on submeision with the subsequent 
production of injuries by the body being thrown violently against jnojectmg 
objects must be borne in mind, as in this case theie would be the combination 
of injuries, whicli, from then nature, might be e\pecttd to be immediately 
fatal, with absence of signs of death from drowning 

A case reported by Richardson^ illustrates some of the points mentiomd 
The dead body of a man, of about 60 to 70 years of age, was found in the sea , 
decomposition was taking place, and was more advanced in the head than in 
the abdomen The nasal bones were broken and loose , the scalp was torn 
away on each side of the head at the junction of the temporal and parietal 
bones , the bare skull was rough as though it had been rubbed against some 
hard substance, but the bone was not fractured The spine was dislocated 
between the third and fourth ceivical vertebiss, the spinous jirocess of the 
latter being broken, and the cord crushed The lungs were distended and 
spongy, they overlapped the heart, and when cut into exuded bloody froth 
The blood was fluid and dark The stomach contained a pint and a half of 
fluid, chiefly sea water It was correctly inferred that death took place from 
drowning, and that the injuries were caused after death The cardinal signs 
of drowning were found associated with an injury to the cervical cord which, 
had it been produced during life, would have been immediately fatal Suicide 
was indicated by the month- November together with the fact that the body 
had stockings on and also the wristband of a flannel shirt 

Occasionally a body presenting the signs of death from drowning is found 
in water only a few inches deep , such cases are usually suicidal, but they may 
be accidental, the deceased being intoxicated or under the influence of .in 
epileptic seizure which caused him to fall into the water face downwards in a 
helpless condition Except m the case of very young or very old subjects, it 
would be difficult to murder any one in this way, unless the victim was 
^ Brit Med Jaurn , 1889 
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previously rendered incapable Bruises or superficial marks of violence on the 
body having the chaiacteristics of those produced during life are to bo interpreted 
with caution, as a diunken man may have pieviously fallen more than once and 
thus occasioned the injuries, or they may have been produced b^ clonic epileptic 
spasms 

Drowning has been caused by jilacing the head only undei water contained 
in a tub or other lecejitaele , in the case of adults the act is usually suicidal , 
the e\ce])tions are when helplessness, occasioned by previous intoxication or 
other causes, has been taken advantage of to commit homicide Infants have 
been drowned in this wa) and their bodies afterwards thrown into a pond or 
liver, in one such case, the fluid found in the aii-passages consisted of dirty 
water containing soaj), wdiich demonstrated that the child was not drowned 
in the mc'dium in which the body was found Occasionally death may be due 
to accident as when a workman falls head downwards into a cistern and is 
drowned with the rest of the body unsubmerged 

The hands and the feet may be found tied together with, oi without, weights 
attached to the cords The indication is suicide in the event of the signs of 
death from drowning being piesent , the bodv however, should be carefully 
examined for marks of violence suggestive of foul play 

It sometimes happens that a jieison taking an ordinary warm bath for 
ablution is found dead without any c xternal injuries If tlu‘ signs of death 
from drowning are present, the ease will be either one of suicide or of accident, 
the latter being probably the result of an ejnleptic seizure , if they are absent, 
death will have occuried from syncope, in one case it was due to thrombosis 
of the pulmonary vein The cjuestion of homicide* in these cases arises when 
there is ground for suspicion as to the motives and actions of a second person 
The m<‘clical evidence would be expected to provi* the (ause of death, which 
might be clue to asjih}xia produced in some other way than by drowning, and 
to give an account of the general condition of the body with regaid to indications 
of a struggle having taken place 

Men in embarrassed pecuniaiy circumstances have been known to commit 
suicide by drowning in such a way as to suggest accident, in order that their 
families might be benefited by money payable at death under an insurance 
jiolicy , at the jiresent time there is no necessity for this subterfuge, for reasons 
exjilamed m the chapter on life assurance From time to time suicide is com- 
mitted m this way, the suicide’s object being to spare his family any reflected 
odium Medical evidence can do little beyond proving the cause of death , 
the distinction between suicide and accident will have to be determined by 
circumstantial evidence 


RESUSCITATION FROM DROWNING. 

Since drowning usually results from asphyxia, with certain alterations 
m the physical condition of the lungs, the possibility of recovery after sub- 
mersion 18 dependent upon two contingencies — the duration of the asphyxia, 
and the stage which the changes in the lung tissues have reached 

In experiments with dogs in which the trachea is suddenly obstructed, 
it IS found that the movements of respiration continue for about four minutes, 
the pulsations of the heart persisting for two to three minutes longer, recovery 
being possible at any period short of that when the heart ceases to beat The 
experiments conducted by a committee of the Royal Medical and Chirurgical 
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Society ^ show that the period within which recovery is possible is very much 
curtailed if drowning is the mode by which asphyxia is produced Two dogs, 
one with the trachea plugged and the other not, were submerged for two minutes 
and then withdrawn from the water , the one in which the trachea was plugged 
recovered, the other did not The reason for this difference lies m the condition 
of the lungs When the trachea is plugged neither air nor water can enter 
them, and consequently on removal of the obstruction, they are in a relatively 
fit state to resume their function , when the trachea is free, water is drawn 
into the finer bronchi and the alveoli in the attempts at respiiation, and con- 
sequently the lung tissue becomes sodden and loses its elasticity 

In human beings asphyxia supervenes m from one to two minutes after 
submersion, and death usually before five to six minutes , cases of recovery 
after longer submersion are recorded, but it is probable that in them some 
condition obtained which 2^revented water being drawn into the lungs By 
practice, possibly aided by some excejitional inherent condition, individuals 
have acquired the capacity of enduring a longer jieriod of submersion than 
ordinary without injurious results , in such cases there is obviously no attempt 
at breathing whilst undei water, so that the question resolves itself into a 
capacity to postpone the asphyxial limit beyond that which is usual In the 
description given of the condition of the lungs in drowning, it was stated that 
the aspiration of water causes a secretion of mucus m the bronchial tubes 
which tends to block the finer bronchi After prolonged submersion, although 
the heart may continue to beat, and the vital condition (so far as the degree 
of asjDhyxia is concerned) is not hopeless, yet this blocking of the finer bronchi 
may prevent air reaching the alveoli after removal of the body from the water , 
so that attempts at artificial respiration merely churn the mucus and froth 
to and fro in the air-jiassages without fuithering respiration 

It IS very encouraging to know, however, that with projiei treatment per- 
scveringly carried out recovery not unfrcquently occurs after prolonged sub- 
mersion, even when the case appears hopeless On one occasion a boatman 
towed the body of a man ashoie, and ^uonounced life to be extinct , a medical 
man corroborated this opinion, but two more sanguine bystanders began 
vigorous treatment, with the result that the apparently drowned man entirely 
recovered from the effects of the submersion A good deal depends on prompt 
treatment , unfortunately, it often happens that among those present no one 
has a sufficiently jiractical acquaintance with the method of carrying on arti- 
ficial respiration as to put it into execution m an efficient manner The absence 
of means of supplying artificial warmth on the spot is another cause of failure , 
the success which has attended the establishment in Pans of plaees of succour 
for the drowned demonstrates the difference between immediate and delayed 
treatment Formerly, submersion for two minutes was considered the limit of 
the probability of success , at present, prompt treatment, with means of applying 
warmth in the form of hot baths and blankets always to hand, enlarges the limit 
to five minutes, at which recovery is said to be certain 

The following remarkable instance of recovery after jirolonged submersion 
18 recorded by Pope ^ — A man was sailing in a boat when it capsized and he 
fell into the water with some weights on the toji of him, so that with the excep- 
tion of his left arm he was entirely and continuously submerged for from twelve 
to fifteen minutes , he was resuscitated with considerable difficulty and eventu- 
ally recovered The favourable issue was attnbuted to the weights pressing 


* Med Chtrurg Trans , 1862 


2 The Lancet, 1881 
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on the chest, which, together with concussion, so interfered with respiration 
as to prevent any water from entering the lungs 

ARTIFICIAL RESPIRATION 

Silvester’s Method — Alter t mptying the mouth and tiiioat by turning tlie patient face 
downwards for a few seconds, ])laeo him on his fiack with the head a little higher than the 
feet, the head and shoulders being supported on a compactly folded aiticle of elotlimg , 
remove eve rythmg tight about the chest and nec k , draw the tongue forwards and maiiitam 
it m that ]X)sition Grasp the aims just above the elboivs and draw them steadily above 
the head, keeping them on the stiotc h for Wo seconds, then reverse the iiiovtmeiit, and press 
the arms fiiinly downwards against the sides of the chest foi two seconds, repeat these 
manoeuvres about fifteen times every minute until natural breathing is initiated, or as long 
as there is any hojxi of resuscitation In the meantimo fiiction and warmth are to be applied 
to the body 

Howard’s Method — Turn the patient face downwards with a firm loll of clothing under 
the stomach and chest , press with the whole weight on the patients back tivo or three 
times for about four seconds each time, so as to dram tlio moiitfi and the an passages as 
much as possible of the accumulated water Then turn the patient face upwards, so that 
the roll of clothmg is just below the shoulder blades, the head hanging back Place the 
patient’s hands abo\e Ins head, kneel across his hips, fix youi elbows against youi hips 
grasp the lower part of the patient’s c best, and squeeze the sides togethei, pre ssing gradually 
forwards with all jour weight for about three seconds until your mouth is nearly over that 
of the patient, and with a push suddenly jerk yourself backwanls Pause for three seconds, 
and then repeat the process, which shoulcl be performed about eight or ten times a minute 

Laborde’s Method ^ — Turn the patient face downwards for a few seconds so as to empty 
the mouth and throat , then place him on the back with the he ad low and insert a piece 
of wood, or similar substance between the molar teeth so as to keep the mouth ojkui With 
the comer of a pocket handkerchief wrapped round the finger free the throat of mucus , 
then coyer the right forefinger and thumb with the handkerchief and seize the tongue as 
far back as possible , pull it sharply out and immediately relax the tension, the entire tongue 
bemg thus drawn forward about fifteen times a minute When additional assistance is 
available, bi lateral compression of the chest should be effected synchronously with the 
traction on the tongue 

Schafer's Method — Place the patient face downwanls on the ground with a folded coat 
under the lower part of the chest Kneel either across or by the side of the patient, facmg 
his head Place your hands flat over the back, on the lowest nbs, one on each side, and 
gradually throw the weight of your body forward, so as to produce firm but not violent 
pressure on the patient’s chest By this means the air, and water if there is any, are driven 
out of the patient’s lungs Then raise your body slowly, so as to remove the pressure, 
leaving the hands in position Repeat this backward and forward movement every four or 
five seconds 

The advantages claimed foi this method are — ^The extreme simplicity of the operation 
and the ease with which it may be preformed The readmess with which water and mucus 
are expelled from the air passages The impossibility of the air passages bemg blocked 
by the tongue falling back into the pharynx, and the efficiency of the lung aeration that 
IS produced 

See disou sion at a moetmg of the Royal Medical and Chirurgioal Society, December 8, 
1903, when Dr Bowles stated that he had used almost exactly the method above described 
for the last forty five years 

It occasionally happens that, although automatic respiration is established, the patient 
succumbs shortly afterwards, or remams in a moribund condition for several hours, and 
then dies without havmg regamed consciousness In other cases, a temporary recovery 
of a more complete character takes place which may last for twenty four or more hours, 
followed by death, apparently from exhaustion The treatment subsequent to re estab- 
lishment of respiration will depend on the symptoms manifested , m some oases venesection 
may be indicated to relieve the heart , m others stimulants and external warmth will be 
more efficacious 


1 BvU de VAcad de Med , Pans, 1892 
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CHAPTER XX 

DEATH FROM ELECTRICITY AND FROM EXTREMES 
OF TEMPERATURE. 

DEATH FROM LIGHTNING. 

ArTEMPJS have been made to classify the vaiious modes in which lightning 
causes death, but beyond dividing them into those in which more oi less seveie 
mechanical injuries and burns are produced, and those in which death occurs 
without any trace of injury, nothing is gained , nor is there much profit in 
speculating as to the relative conductivity of the different tissues and fluids 
of the body When the ‘ current ’ of a voltaic battery or of a dynamo is m 
question, Ohm’s law holds good, with lightning it does not The enormous 
difference m potential between cloud and cloud, or cloud and earth, overrides 
the law of conductivity as applied to voltaic elcctiicity experimentally pio- 
duced Unlike a voltaic current, lightning docs not invariably take the path 
of the least resistance , it will forsake a relatively good conductor and spring 
across a stratum of air, which offers a resistance many thousand times greater 
This occasions no surprise when the enoimous potential -which has been calcu- 
lated at 3,601,000 volts for a flash of lightning a mile long — is taken into con- 
sideration Whatevei is the nature of the molecular changes which take place 
in a conductor along which a “ current ” of electricity is passing, it is obvious 
that time is involved The duration of a flash of lightning has been computed 
at the twenty-thousandth part of a second , it is easy, therefore, to understand 
that the molecules of a substance which serves as a pathway to such a discharge 
must be placed under an excessive strain, which will for the moment vastly 
increase the resistance , the molecules arc, as it were, taken unawares, and before 
they can adjust themselves to the stress, the resistance is probably augmented 
to that of the lateral path across which the lightning leaps The erratic course 
frequently taken by lightning may be thus accounted for, both as regards the 
human body and also in respect to articles of furniture in rooms 

When a great difference in potential exists between the earth and a cloud 
above it, the intervening stratum of the atmosphere acts as a dielectric, the 
whole forming an inductive circuit , the tension increases until the resistance 
of the dielectric (the air) is overcome and then a discharge takes place Any 
object raised above the earth’s surface diminishes the resistance of the dielectric 
at that point to the extent to which it projects beyond the ground-level, and 
will anticipate the occurrence and determine the direction of the discharge, 
which would have been delayed until a still higher tension had accumulated 
if the ground-level had been uniform If a large area of the earth’s surface 
IS free from inanimate projections — as is the case in a plain devoid of trees 
or buildings — the body of a man in the erect posture may determine the line 
of discharge 

Although a flash of lightning appears to the eye as a mere line, and is m 
reality only a spark passing with immense velocity from point to point, its 
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influence is not limited to its apparent path What is visible is, so to speak, 
but the core of the discharge- where its influence is at the maximum , on every 
side of this line is a wide track, within tlie limits of which damage may be done , 
hence, during a thunderstorm the jiroximity to a tree is dangerous- the tree 
determines the occurrence and receives the central part of the discharge, and 
the immediately surrounding objects receive portions of its encircling zone 

The thermic power of a flasli of lightning is very intense, but is very limited 
in duration, so that burns caused by lightning are frequently extensive without 
being deep Although burns of considerable depth may oc( ur on parts of the 
body with which the clothing is in contact, they are usually limited to those 
jiarts underlying metallic objects as buckles and bracelets The sudden high 
temjierature acquin^d bv metallic bodies Mirrounded by relatively imperfect 
conductors is probably due to their acting as condensers, and also to then 
molecular constitution being of such a nature as leadily to transfoim the elec- 
tricity they receive into heat which is often extremely localised , of this Key ^ 
gives a good example A watch and a match-box both of silver, were found 
together m the waistcoat jiocket of a man who had been killed by lightning 
although a hole a quarter of an inch in diameter had been fused through the 
outer case of the watch, the match-box contained two umgmted wax matches 
Burns may also occur on the unclothed jiarts of the body, as, for example, 
the face Clothing saturated with ram will to a limited extent act as a con- 
ducting envelope, and will tend to diveit a portion of the discharge and to 
lessen the amount of mischief which might otheiwise be sustained by the 
body 

The clothing, whethei dry or wet, is frequently torn, m some cases to shreds, 
and strijipcd off the body One or both of the boots may b«‘ forced off the feet, 
or the soles may be stiipped away from the uppei leathers , sometimes a hole 
IS simply punched through part of the boot This mechanical effect is due 
to the molecular disturbance which invariably attends an electric discharge - 
When a discharge passes along a good homogeneous conductor, such as a piece 
of metal, if it is connected with the earth and is of sufficient sectional dimension, 
no obvious change is produced , if such a conductor, not m connection with the 
earth, receives a powerful discharge, it will either be damaged itself, or objects 
between its lower end and the earth will be damaged A solid dielectiic so 
interposed is either pierced or shattered when the potential exceeds the inductive 
cajiacity , a sheet of thick glass, for example can be peiforated by a strong 
discharge from a Leyden battery concentrated upon a limited area When 
tlic conductor is com})Osed of a number of varying resistances, the sum of which 
18 relatively great, it will be torn or injured by the passage of a discharge at a 
potential like that of lightning This results from unequal strain, which to some 
extent resembles that caused by the intercalation of a senes of dielectrics m 
the path of a discharge, at each of which it becomes disruptive, mechanically 
breaking them down so lalwi, and tearing ajiart the structures or fabrics along 
which it passes After doing a certain amount of damage the discharge may 
leap a distance , in the intervening space there will be absence of mechanical 
injury 

It is possible that the intense heat developed along the path of the discharge 
may also cause mechanical violence by suddenly converting water, or fluid into 
the composition of which water enters, into steam , in this case the chief factor 
w^ould be the extreme rapidity with which the liquid is made to acquire the 
gaseous form 


' Tht Lancet, 1895 
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A peculiar appearance due to arborescent markings is not unfrequently 
observed on the surface of the bodies of those who have been struck by lightning 
These marks are not determined by the course of capillary vessels or other 
anatomical structures, but are caused by divarications of portions of the dis- 
charge producing a kind of specialised eiythema, which indicates the paths 
taken by the discharge , they lesemble, both in appearance and m causation, 
the well-known Lichtenberg figures of expeimiental electricity Distinction 
must be drawn between them and marks due to superficial burns, which occa- 
sionally picscnt peculiar outlines the latter sometimes take the form of metallic 
objects worn on the body, which, heated by the discharge, produce burns of 
corresponding shapes Fig 18, taken from the 
Laveet (1883), gives a good idea of the aborescent 
markings pioduced by lightning 

In those cases of death from lightning m 
which no sign of injuiy is found, mithcr on the 
surface of the body noi on the clothing, it is 
possible that the result may be due to the victim 
having been just outside the path of the mam 
discharge, but sufficiently near as to receive a 
shock violent enough to j^ermanently paralyse 
the central organs of the nervous system In 
some such cases internal examination fails to 
demonstiate the proximate cause of death , in 
others there are indications of cerebral haemoi- 
rhage, or of diffuse disorganisation of the biain 
structure 

Ilennessy ^ relates the case of a man who was lulled 
by lightning without there being any trace of burning or 
injuiy to body or clothing, but on removing the cal- 
varium, about half a pint of blood escaped from below 
the dura, although the brain itself appeared healthy In 
contrast to this case is one related by Wilks ^ A man 
struck by lightnmg whilst m the act of urmating m the 
open air, was thrown to the ground, but was not rendered 
unconscious Although completely clothed before being 
struck, when found a few mmutes after ho was naked, 
with absolutely nothing on except part of the left arm of 
hia flannel vest , the field around was strewn with fiag- 
ments of clothing The clothes, which were wet with 
ram, were split from top to bottom, and the edges tom 
into fnnge like shreds , they only showed marks of bum 
mg where they had been m contact with metallic objects 
The hair on the face was burnt, and the body was 
covered with bums, which were superficial on the chest, 
but deeper on the abdomen and the right thigh The right tibia was fractured — the ends 
of the bones projectmg through the skm, and there was a lacerated wound on the right 
heel, with a comminuted fracture of the os calcis The man’s watch had a hole fused through 
it, and the cham was almost entirely destroyed, only a few partially melted links remamed 
A highly iriterestmg statement was made by the patient to the effect that when unnatmg 
he habitually lifted the right heel from the ground had it rested on the wet earth it would 
probably have escaped Complete recovery took place In a case recorded by Whichello ® 
two men dnving m a dogcart were simultaneously killed by lightning The body of one 
man was unmjured , that of the other showed a number of sujierficial circular bums, from 
a sixteenth to a quarter of an mch m diameter, on the chest and abdomen Thb collar 
stud was fused and the skm beneath deeply burnt The vest and shirt were charred, but the 

^ Brit. Med Journ , 1889 ^ Tran« of the Cltntcal Soc Lond , 1880 

3 The Lancet, 1899 
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waistcoat and coat were uninjured From the neck to the buttocks less severe burns were 
present, and the drawers and trousers had a hole burnt m them correspondmg to the bum 
on tlio riglit buttock The cusliion on which this man sat wag superficially burnt 

The post-mortem appearances of death from lightning External Cadaveric 
iigidity not iinfreijuentl} occurs at the usual ])eiiod, but soinctiiucs it comes 
on immediately after death, m which case it is evanesemt The pupils may 
b( dilated, contracted, oi unequal Arborescent maikings, bums, singeing 
of the liair ecehymoses, lacerations, oi othci indications of injury, may or 
may not be present The clothing may be intact oi it may b(' tom and stripped 
olf the body, it may show signs of hiiming Partial fusion of coins or other 
metallic objects on the jierson of the deceased is ver\ signilnant of the mode 
of death, Krattei ^ duetts attention to this means of diagnosis wlien other 
indications are wanting Steel implements, such as j^iocket -knives, are often 
magnetised 

The internal signs aie not characteristic The blood has been dosciibcd 
as dark and fluid , it is so sometimes but it mav coagulati* as usual after deatli 
The membranes and vessels of the brain have been found hypeiaimic, and, in 
some cases, blood was e\tra\asated Fractuics of the hones, including those 
of the skull, have occurred, Init only exceptionally Putiefaction usually 
commences eaily 

On the aveiage about sixteen persons are killed liy lightning anmiallj m 
England and Wales The death of males laigely outnumb( i those of females 
owing to much greatci outdooi occupation 

When an individual who is stiuck by lightning escapes death, it is not unusual for 
anomalous nerve symptoms to manifest themselves, the symptoms may take the form 
of sensory or of motor disturbances, with or without derangement of the special senses 
In the case related by Paige, Buller, and Mills,- a woman was rendered insensible by being 
struck by lightning which had apparently touched the loft side of the forehead above the 
eyebrow' A few inmut{s after she was found motionless, unconscious, and in a state of 
muscular relaxation with the left eye closed, the right eye open, the face purple, and the 
pulse imperceptible , neither lieait nor respiratory sounds were audible On recovery 
of consciousness, it was found that the pharyngeal muscles were paralysed, as well as those 
of the upper part of the body, including the anns , the light eye could not be moved , the 
patient could hear, but could not speak It was two weeks before the jiharyngeal paralysis 
hatl passed otT suflicicntly to allow solid food to be swallowed For five or six weeks the 
loft eye was turned mw ards and upwards, occasioning diplopia , ophthalmoscopic oxami 
nation showed pallor of the optic nerve, but nothing indicative of neuritis past nor present , 
the field of vision was uniformly restricted for all colours All the symptoms eventually 
disappeared, except that the left eye remained weak 

Sometimes the spinal coni is mndered functionlcst, for a tunc, iiroducmg paraplegia, 
with ansrsthesia of the paralysed parts, the bladder sharing in tin paralysis , in other cases, 
the psychical powers are disordered, the patient becoming intellectually enfeebled, or 
melancholic A common condition is tliat of timorousness, especially during thunder- 
storms, which is probably simply the result of psychical shock, such as is caused by other 
alarming occurrences 

When examining a body found under circumstances which render death 
from lightning probable, the possibility of it having lesulted from other causes 
must not be overlooked Schauenburg ® states that the dead body of a woman 
was found m a wood at first it was thought that she had been struck by 
lightning, but examination showed that death was due to accidental strangula- 
tion caused by the bonnet-strings being drawn tightly round the throat m 
consequence of a fall Hofmann * relates the case of a girl who was m a room 

* VterUhahrsschr / ger Med . 1891 


’Casner's Vierleliahrsochr 1855 



DEATH FROM THE ELECTRIC CURRENT 


199 


during a violent storm which blew in the casement of a window The shock 
broke a pane of glass, and a fragment the shape of a kmfe-blade penetrated 
her chest, and caused death from internal hsemorrhagc , although no one had 
heard any thunder, the sudden death was attributed to lightning, and the 
body was buried , it was not until three weeks after that the actual cause of 
death was explained 

DEATH FROM THE ELECTRIC CURRENT. 

Death fiom the electric current occurs fioin time to time owing to the body 
coming into accidental contact with conductors conveying direct or alternating 
currents of high tension It is commonly believed that tlie alternating current 
IS more dangerous to life than the direct current probably because fatal accidents 
occur more frequently with the former than with the latter This, however, 
IS due to the tension rather than to the type of the current , alternating currents 
arc usually generated at high tensions, hence the danger , at ecpal tensions 
the dire( t current, to say the least of it, would be quite as deadly as the alter- 
nating current Whatever may be the pressure in the street-mains, the regula- 
tions of the Board of Trade (except with its express approval and only for special 
purposes) forbid the introciuction into dwelling-houses of currents exceeding 
250 volts , therefore, when the mam current is of high tension— 1,0(X) to 3,000 
volts- transformers, by which the necessary reduction m pressure is effected, 
aie interposed between the mam and the house supply A pressure of 225 volts 
has proved fatal , if the pressure is much below this there would be little or 
no danger to life , m addition to the pressure, however, the duration and mode 
of contract have to be taken into account The effect of good contact and 
consequently of low icsistance is shown m the case of a man who, when standing 
barefoot on a mixture of potash and sugar, was killed by a current of 95 volts 
In another case a tension of 65 volts caused death A man, in order to avert 
falling from a ladder, seized with both hands the two non-insulated leads of 
an elcctric-light circuit with a potential of 240 volts and was immediately 
killed ^ On the other hand, recovery has taken place after the passage of 2,600 
volts, and in another case after 5,5CX) volts Fatal discharges may be received 
without the body being actually intercalated m the mam circuit, as, for example, 
when the current passes from one of the conductors through the body to earth 

Two views are held as to the way in which the electric cuirent causes death One la 
that it paralyses the heart , the other that it arrests respiration li.xperimonts on animals 
have so far yielded discordant results IJloile, in a paper read before the Amencan Institute 
of Electneal Engmo( rs, 1805, states that arrest of the heart beat and not failure of resxnra- 
tion IS the cause of death this opinion is shared by Tatum - Oliver and Bolam as the 
result of experiments with the alternating cuirent on dogs and rabbits, state that with 
a potential suffauntly high to cause death, but not excessively high, death is due to heart 
paralysis, the breathmg bemg rhythmically continued for a short time after the heart has 
ceased to biat, when the potential is con‘!iderably higher than that u^unlly required to 
kill the animal, simultaneous stoppage of the heart and lungs occurs, but under no cir- 
cumstances IS failure of the heart preceded by arrest of respiration On the other hand, 
d’Arsonval * believes that death is usually due to arrest of respiration , this view is supported 
by Kratter,*' whose experiments lead him to the conclusion that death from electricity 
IS nothmg but a special kind of suffocation due to primary stimulation and subsequent 
paralysis of the respiratory centres Both of these observers admit that exceptionally death 
may be due to heart paralysis Jellinek “ states, from experiments on animals, and from 


1 Mature, 1900 * Arch d’Anthropol Crm , 1895 

^ New York Med Journ , 1890 ® Mxttheilnngen d Aerzte tn Steiennark, 1895 

•* Brit. Med. Journ , 1898 ® Biener Hm Wochen/tchr , 1905 
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experience m the case of human beings, that there is no specific mode of death from oleo 
tncity , psychical effects of the nature of shock are associated with certain dynamic effects 
on tissues which may be simply inhibitory, involvmg no histological changes, or may cause 
obvious alternation of structures Jex Blake has re examined the whole subject ^ 

In human brings the symptoms produced by electric discharges comprise — • 
Local injuries, steitorous breathing, insensibility, pallor of the face, or con- 
gestion with suffusion of the eyes, cold, moist surface, and dilated pupils , in 
more severe cases there is immediate insensibility, with perhaps one or two 
gasps, and death The post-mortem appearances include burns or marks on 
the parts of the body which came in contact with the conductor, hypcraemia 
of the internal organs, oedema of the lungs, fluid blood, and I'cehymoses, par- 
ticularly along the path taken by the current According to Kratter, the post- 
mortem apjiearanc es are those of asphyxia, the heart, hov\cver, has been found 
empty 

With alternating currents of very high pressure peculiar local injuries may 
be caused , m one instance a workman momentarily touched a live wiie in such 
a way as to receive the current through one hand and arm only , the end of 
the thumb which touched the wire was split open as though by an explosive 
Shield and Del4pine ^ examined the skin m the region of a blister on the finger 
of a man who was accidentally killed by touching a dynamo, and give a detailed 
account of the micioscopic ajipcarances, which differed from those of ordinary 
burns 

Treatment.-- The first thing is to switch off the current, oi, if that cannot 
be done, to detach the person from the conductors if he is not already free , 
the rescuer must on no account use his bare hands, but (in the absence of rubbei- 
gloves) should protect them with non-conducting material, such as several 
folds of dry cloth The sufferei may be drawn away by his coat if dry, or a 
convenient plan is for the rescuer to take off his own coat and thrust his hands 
into the sleeves , he can then withdraw the body with little or no risk Artificial 
respiration should be resorted to at once and persevered in for at least two 
hours if necessary It is said that the great majority of cases lecover if first-aid 
js promptly rendered Venesection is advised by Kratter 

DEATH FROM HEAT-STROKE. 

This cause of death is also called sunstroke ; but since death frequently 
occurs without the direct action of the sun’s rays, the latter term is too restric- 
tive Heat-stroke is probably due to derangement of the heat-regulating centres 
by continued high temperature of the surrounding air, particularly when associ- 
ated with excessive humidity, under circumstances which place the individual 
attacked in an unfavourable condition for resistance It mostly occurs in 
tropical countries, especially vhere large bodies of men are massed together 
(as in barracks) Soldiers on march, or civilians taking an unwonted amount 
of exercise m the open air when the rays of the sun are excessively powerful, 
are liable to be attacked, either suddenly, whilst the exercise is being taken, 
or in a few hours after , when the iveather is excessively not, patients are not 
unfrequently attacked during the night 

Symptoms — Occasionally, the onset is abrupt, but more frequently there are 
prodromal symptoms of headache, drowsiness, and nausea A frequent desire to 
micturate is mentioned by some writers as an early symptom The tempera- 
ture rises suddenly to 104° F or more, and in severe cases it may reach 110° F 
* Bnt Med Journ , 191.^ - Brit Med Joiirn , 1885 
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The skin is hot and dry, and occasionally shows a macular eruption Delirium 
may occur, but coma is more frequent The jnilse is rapid, and becomes irregular, 
intermittent, and weak The motions may be passed involuntarily Respiration 
18 noisy and quick In fatal cases convulsions occui, the respirations become 
slower and more stertorous, and the patient dies of asphyxia in from a few hours 
to a day or two In favourable cases the temperature falls rapidly but the 
patient remains exceptionally susceptible to high temperatures for a long time 
Castellan! and Chalmeis state that the death rate \aTies bctwei n 15 and 25 ])er 
cent , but it may be as high as 51 per cent 

The post-mortem appearances are - early onset and disappearance of cad- 
averic rigidity, with lajud advance of putrefaction , hypersemia of many of 
the internal organs, such as the biain (which may be oedematous), the lungs, 
and the vessels of the splanchnic area Microscopically, the minute vessels, 
especially of the medulla, arc veiy congested, and the nerve cells show coagu- 
lative necrosis and disappearaiue of the Nissl bodies, together with a swollen 
and chromatolytic condition of the nucleus, though the nucleolus may remain 
apparently intact (Castellam and Chalmers) 

Heat syncope or heat exhaustion is a condition occurring among persons 
whose bodily health is abnormal when they aie subjected to high temperature 
and excessive humidity of the atmosphere It is paiticularly apt to occur 
in those suffenng from chronic alcoholism with fatty infiltration of the heait 
muscle The symptoms come on suddenly wuth giddiness, nausea or vomiting, 
and staggering gait The pulse is small, the skin jiale and cold, and the tempera- 
ture subnormal Most cases recover, but at times coma supervenes followed by 
death 

In 1919, the deaths of 63 males and 35 females were attributed to heat- 
stroke in England and Wales 

DEATH FROM COLD. 

Exposure to extreme cold in the first instance causes contraction of the 
vessels of the skin, the blood being diiven into the internal organs , subse- 
quently, if the exposure continues, the superficial blood-vessels are paralysed, 
giving rise to patches of localised eiythema 

The symptoms are loss of energy, both physical and mental, followed by 
drowsiness and disinclination to move The mental faculties become torjiid, 
the special senses numbed, and the victim is seized with an irresistible desire 
to he down and sleep , if this is yielded to, and help is not forthcoming, the 
lethargy passes into profound sleep, which deepens into stupor, and finally 
death takes place from general depression of the systemic powers In some 
cases special disturbances of the nervous system manifest themselves in the form 
of clonic spasms or of physical derangement 

It 18 probable that death icsults primarily from diminished supply of oxygen 
to the various organs, especially to the nerve-centres A very low temperature 
interferes with the capacity of heemoglobm to give up its oxygen Pfluger^ 
found that at O'" C oxygen cannot be liberated from combination with heemo- 
globin by removing the atmospheric pressure with the air-pump , as Bunge ^ 
puts it, the dissociation of oxygen from hssmoglobin is due to heat and not to 
the vacuum At a low temperature the ordinary reducing agents, such as 
ammonium sulphide, take a much longer time that usual to abstract oxygen 
from haemoglobin Given, then, a diminished capacity of the haemoglobin 
^ Arch f gesammte Physwlogte, Bd 1 ^ Lehrhuch d fhy u path Chemte, 1889 
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to yield up its oxyj^cii, and a coincident lowering of the activity of the tissues 
as regards then power to utilise it (internal respiration), an explanation is 
afforded of the gradual and general depression of the systeniic powers and, 
also, of the occasional manifestations of disturbance of the nerve-centres 

In addition to these essential conditions certain influences of external 
relation frequently come into play Preliminary fatigue, with or without 
depiivation of food and suflicient clothing, renders the victim more susceptible 
to the effects of exposure to cold , recouise to alcohol m order to stimulate the 
jaded powers increases the desiie foi sleep, the extremes of age and feeble 
lusilth diminish the capacity of resistance to cold 

The post-mortem appearances of death from exposure to cold, with one 
( xception, are not characteiistic The appearame alluded to is that produced 
by cherry-red coloured spots oi stains on those parts of the surface of the body 
winch are exposed to the an , they strongly resemble in colour the stains met 
with m cases of poisoning by carbon monoxide Rollet ^ explains the formation 
of these stains on the assumption that, m consecjuence of the extremely low 
tcmipeiatuie, the red coipuscles part with then haimoglobin, which dissolves 
in the plasma, forming ‘ lake-coloin(‘d ” blood , this, exuding through the 
walls of the vessels, tinges the neighbouring tissues red To some extent this 
may be the case, but Falk ^ gives the most satisfactoiy explanation of the way 
in which the stains aic pioduced When hamioglobm is exposed to an extremely 
low temperature it loses its projiert}^ of parting with oxygen, but not that of 
combining with it , this applies to the blood both in the living and m the dead 
The consequence is that when a body is exposed to a temperature below the 
freezing point, the blood in the sujierficial vessels of those parts which are 
exjiosed to the air a(quiies oxygen by dilhision through the skin, and, retaining 
it assumes the biight-red hue of arterial blood , within certain limits, if the 
temperature remains at or below zero, the cherry-red colour persists When 
a bod^ which displa}'S this appearance is exposed to a higher temperature 
the heemoglobm, regaining its capacitj' of -vielding up oxygen, is reduced by 
the oxidising jiroperties of the surrounding tissues which now come into play 
— the stains conseciuentlv darken and become like those after death from 
ordinal y causes 

The (heny-red coloured stains on those parts of the body exposed to air 
at a low temperature is not a proof of death from cold, a similar appearance 
may be produced after death from other causes if the body is subsequently 
thus exposed It is only on the jiarts of the body exposed to the an that the 
blood assumes this peculiar colour , the parts which arc covered, either by the 
clothing or by contact with the surface on which the body rests, present the 
usual appearance 

The internal appearances are limited to hypersemia of the vessels of the brain 
and its membranes, with occasionally a similar condition of those of the ab- 
dominal viscera Wichmewski ^ examined forty-four cases of death from extreme 
cold, and invariably found under the epithelium of the gastric mucous membrane 
small extravasations of blood which can be lifted off with the point of the scalpel 
without visible loss of substance , the rest of the gastric mucous membrane 
is hyperfiBimc, thickened, and corrugated On account of the access of oxygen, 
the lungs are often bright in colour, like that of the exposed post-mortem stains 
on the surface of the body The heart may be distended with blood, which 
IS usually dark, but has been found bright in colour From experimental 

' SUzungaherichte d Kaiaerhchen Akad d Wisaenachaft, Bd xlvi 

^ VterteljaJiraschr. f ger ilfed , 1887 « 1880 ^ Arch deVAnihrop 1896 
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K'seaichcs on anim.ils, F.ilk is disposed to regard a bright-red hue of the blood 
in the heart as a sign of death from cold it is not produced by exposing dead 
bodies to the influence of a low temperature, because the atmospheric oxygen 
cannot diffuse itself so fai inteiiially as the heart In animals that have died 
from exposure to a veiy low temperature which is continued after death, the 
blood m the heart acquires the same hue as that in the lungs and on the surface , 
hence, whilst dark-coloiiicd blood m the lieait is consistent with death from 
cold, bright-coloured is indicate e of it 

If piitiefactivc changes have commented before tin* body is exposed to a 
low tempi'iatiirc, the chaiacteristic stains do not appeal, because tissues under- 
going decomposition aie active deoxidisers, even at the freezing-point, de- 
composing tissues take iij) all the oxygen that is diffused through the skin to 
the neglect of the hsomoglobm, which thus remains m the condition of reduced 
haemoglobin Fiom this it appears that although putrefaction in the broad 
sense is arrested at and below the freezing-point, a slow process of oxidation 
goes on in the parts which are accessible to an in cadaios in which decomposition 
has already in 

When an individual dies from exposuie to a low temjierature (at or below 
flic freezing-point), to which the body has been continuously exposed after 
death, the changes due to putrefaction will be absent The same absence of 
putrefaction occurs when death has resulted from othei causes than cold, if 
the dead body is immediately and continuouslv subjected to a temperature 
below 0" (' under these conditions bodies have been ])ieseiv( d without apparent 
change foi an indefinite time An interesting account is given in d’Arve’s 
IJistoiK du Mont Blanc of the disiovery of th(‘ lemams of some guides who 
were swept down a ciciasse by an avalanche m Ihe )(ai 1820, wIktc they 
Kmained bulled in ice at a gieat depth In the year 1861 aftei an interval 
of fort 3 /-onc yeais -thev were discovered Amongst tlie lest, a foiearm and hand 
with th(* fingers intact wete found, the flesh was whiti' and fresh looking, 
and the hngei-nails were ios}-i(mI when first seen but the coloui rapidly faded , 
on the iing-fingei was a slight abrasion, the blood-stam from which was quite 
visible the joints ot the aim and of the hand weic flexible wdien thaweel, as 
is the case m a body ri'centlv dead 

If a dead body is found m the frozen condition with signs of jmtrefaction 
piesent the assumjflion is that death was not caused b} cold, tin re exists, 
of course, the remote possibility of an elevation of the sm rounding temperature 
after death- during w^hich putrefactive changes might have taken place— 
followed by renewed cold 

A frozen dead bod} is perfectly ngid, like a maible statute When the 
body IS thawed, it is not unfrequently found that cadaveric ngidit} is present, 
although the period after death when it usually ceases has long since jiassod , 
this applies to the bodies of those who have died from the effects of cold, and 
also of those who have died from other causes if they have been immediately 
subjected to a temperatuie below 0° C After a frozen cadavei has been thawed, 
putrefaction quickly coiiiincnces and advances very rapidly 

In 1919, the deaths of 54 males and 17 females wTre attributed to exposure 
to cold, in England and Wales 
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CIUrTEH XXI 

STARVATION. 

Starvation may be caused either by absolute deprivation of food oi by insutti- 
cient amount oi defective quality leases which come undei the notice of the 
medial jurist are usually those of young children If adults, they are generally 
persons of feeble intellect who have been isolated in a cellar or some other 
unfrequented part of the house and entirel}^ neglected both as legards nourish- 
ment and bofiily attention This treatment is adopted by those who put it 
in force with the design of iiddmg themselves of the presence of the victim 
without daring to hill him m a more direct manner From parsimonious motives, 
servant giils liave been depnved b} tlieir employers of sufhcient food to suppoit 
life If the pel son undei going starvation is rescued alive, medical evidence 
will be required to substantiate the charge of criminal neglect horn the appear- 
ances present in the living subject 

The degree of emaciation aftci deprivation of food for a given period depends 
to a great extent upon the bodily condition at the time the starvation was 
commenced For this reason, in cases of fatal chronic starvation in which the 
mininiuni amount of food to sustain life has been given for a prolonged period, 
followed by an intoival of total dejirivation, the degree of emaciation is much 
greater than when a well- nourished healthy individual is suddenly cut off from 
food until he dies 

Symptoms. The natural feeling of hunger which indicates to a healthy 
pel son that the organism is in want of food, disappears after the first thiity- 
Rix or forty-eight hours of fasting , there may be pain and discomfort in the 
region of the stomach but it is not associated with a desire for food Intense 
thirst IS always present, and want of fluid greatly increases the sufferings 
Muscular weakness gradually occurs, and is quickly attended by emaciation, 
which IS progressive until the end The skin is wrinkled and is usually pale, 
dry, and of a parchmenty appeaiancc purpuric spots have been noticed, 
and, more frecpiently, brownish stains resembling ingrained dirt The features 
and eyes are sunken, and the fnalar bones stand piommently out The mouth 
and tongue are dry, and the breath has a disagreeable odour, which in some 
stages oJF starvation is of an ether-like nature , at a later stage the whole body 
gives of a peculiar putrescent odour, but unlike that of ordinary putrefaction 
The abdominal wall is concave, so that the bodies of the vertebrae may easily 
be felt through it, and to use the populai phrase, the limbs arc little more than 
skin and bone The mind may remain clear or may be enfeebled to imbecility , 
hallucinations aic not uncommon The pulse is feeble, but does not present 
any constant numerical characteristic , it is often slower, and sometimes quicker, 
than m the normal condition Two distinct statements arc made with regard 
to the temperature ; one is, that it does not fall until shortly before death, 
when it quickly diminishes, and the other is that the temperature is subnormal 
throughout Some of this discrepancy may be due to a blending of observations 
made on man and on animals Falk,^ from experiments on animals, states that 
^ Beitrage z Phyaiol , 1875 
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the temperature remained constant for hfty-three days, and then rapidly went 
down till death took place Paton and Stockman,^ when investigating the case 
of a man who fasted thirty days, found that the temperature ranged from 
96" to 93 4° F The amount of oxygen consumed by starving animals is not 
greatly below the normal, and, therefore, the temperature may be maintained 
at, or a little under, the normal point 

The loss of weight vanes with the state of nutrition which exists at the 
commencement of starvation A stout, well-nouiished man, cut off from food, 
will lose very much more weight during the earlier days than a spare man , 
after three oi four days’ fasting, their ratios become more equal Paton and 
Stockman found that a man in a thirty days’ fast lost 10 316 grnis , or 166 kilo 
per kilo of original weight , in all, about one-sixth of the original weight , 
the daily loss averaged 34 kilo Falk ^ states that warm-blooded animals 
lose about 40 per cent of their original weight before thev die from total de- 
privation from food and drink 


The daily amount of urine is lessoned and, when no fluids are taken, the diminution 
18 progressive, the colour and spcciho gravity being higher than normal The daily excretion 
of urea durmg atar\ation has been estimated by countless observers When food is cut off, 
the excretion of nitrogen (urea) suddenly drops and then remains fairly constant for several 
days with a slight tendency to further diminution when all the fat is used up, there may oven 
be a little increase, which, in any case, is only temporary, and gives place to a progressive 
fall until death takes place lAiciani,-^ m his observations on Succi durmg one of his fasts, 
found that on the last day of taking food the N m the urine amounted to 16 29 grma During 
the first twelve days of fasting it sank from 1 i 8 grms to 7 29 grms and progressively 
diminished to 1 2 grms on the twenty second day Water was taken in small amount 
all the tune , the daily amount of urme varied from 600 to 250 c c Paton and Stockman 
give the following daily average amounts of N for 8ix consecutive periods (each consisting 
of five days) durmg a fast of thirty days (1) 11 9 grms , (2) 5 4 grms , (1) 6 1 grms , (4) 
4 2 grms , (5) 4 2 grms , (G) 3 1 grms After the sixteenth day water was taken ad hb Of 
the other constituents of urine — uric acid, sulphuric acid (m all its combinations), and 
phosphonc acid progressively dimmish dunng starvation The excretion of chlorme is 
not so constant , m some cases it has been observed to dimmish progressively , and m 
others, at the end of prolonged deprivation from food, to very nearly equal m daily amount 
that given off at the commencement Kreatmm is another irregular constituent , it 
diminishes during the earlier period and may subsequently increase , Baldi * found it 
present m very small amount dunng fastmg The urine may contain sugar (starvation 
glyoosuna) diacetio acid, and acetone 

The daily excretion of CO^ is dimmished, but not so rapidly as the excretion of urea 
In the earlier stages, especially if the ammal subjected to starvation carnes much fat, a 
considerable diminution m body weight takes place before the out put of CO, is much 
lessoned , aft( rwards it progressively dimmishes 

The secretion of gastric juice dunng starvation vanes By passing a tube into the 
stomach Pick ® sometimes obtained only a few drops, and at others 28 c c or more , the 
juice thus obtained often contained no HCl If to the juice devoid of HCl a little of the acid 
was added it behaved as to power of digestion like normal gastric juice Schreiber ® states 
that the gastric juice contmues to bo secreted dunng fastmg, and that, for the most part, 
it contains HCl , other observers have found HCl frequently absent The daily amount 
of bile dimmishes as starvation progresses, but the gall bladder is usually found distended 
after death The fseces are at once diminished, and very soon are entirely absent 

Groll ^ found that the hoemoglobin is less quickly used up than the other solid consti- 
tuents of the blood Raum ® found the blood colouring matter m dogs mcreased dunng 
hunger 


Post-mortem Appearances. — Cadaveric rigidity may be present, as after 
other modes of death The skin is dry, with scurfy surface, or it may be horny 


* Proc of Rov Soc Ed , vol xvi 
^ Maschka's Handbucit 

^ Ftstoloffta dd dtgmnOf 1889 

* Lo Spenmentak, 1890 


® Prager tned Wochenschr , 1889 
^ Arch, f exper Pathol, 1888 
^ P finger' a Arch , 1888 
^ Arch f evper Pa4hol , IS91 
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and, on account of absorption of the fat, is with difficulty separated from the 
underlying muscles , in chronic starvation fat is almost entirely absent through- 
out the body The muscles arc atrophied and soft The brain and cord show 
no appreciable changes The lungs are paler and contain less blood than usual 
The heait is small and may contain blood m all its chambers The whole of 
the intestinal tract is atrophied The stomach is contracted, so as often to 
ajipeai like })ait of the large intestine, and it ina}' contain a little bile stained 
fluid, the mucous membrane, usually coirugated and ])ale may be sliglitly 
reddened Tin small intestine is contracted, and is empty oi contains a small 
quantity of bile The large intestine may contain a trace of hard faecal matter 
the rcetum may be hypeiaemic The walls of the intestines especiallv of the 
duodenum, jejunum, and ileum, are much atiophied, and in conserpience aie 
almost transparent, sometimes so much so as to lender any substance within 
them easily visible The liver is reduced in size its surfaci' being smooth and 
its colour dark The gall-bladder is almost invariably distended with bil<‘ 
The pancreas is atrojihied, often to disa])])C‘aranc(‘ The iinnaiy bladder is 
contracted, and is usually emjdy or nearly so The blood contains less than 
the normal amount of water 

The appearances which are most characteristic of death fiom staivation 
arc— disappearance of the body-fat, and general atiopliy of the soft structuies 
The di8us( of the digestive tract results in well-marked and distinctive atrophy 
of its walls, and absence of stimulation to the flow of bile causes it to aecunmlati* 
in the gall-bladdei The order in which the tissues waste is— first the fat, 
then, the glandular organs , and afterwards, the skeletal muscles 

It will be observed that the signs of death from starvation are not such 
as to enable a positive opinion to be expressed as to its occurrenci* siniilai 
indications are met with in death from various wasting diseases of organic 
origin, and also m some neuroses which leave no post-mortem evidence of 
their occurrence- a most important fact and one to be remembered by the 
medical witness Before giving a definite opinion that death resulted from 
starvation, not only must all the characteristic signs which accompany that 
mode of death be present, but there must also be an entire absence of all 
indications of disease The pathological conditions to be specially borne 
in mind are - Constriction of the oesophagus, either from simple stricture, 
from malignant disease, or from external pressure, such as may be caused by 
an aneurism Malignant disease in any part of the body Tubercle, mihaiy 
and otherwise , in relation to which the condition of the pia mater, peritoneum, 
glands, and joints should be specially examined Addison’s disease is not always 
accompanied by emaciation, but the adrenals should always be examined 
The possible occurrence of diabetes necessitates the examination of the urine 
for sugar Chronic diarrhoea or dysentery are other causes of emaciation which 
require consideration at the time the necropsy is made In addition to these 
more or less obvious causes of general atrophy, neuroses, such as hysteria, 
hypochondriasis, or insanity, are to be taken into consideration when an accu- 
sation IS brought against a person, or persons, for having caused the death 
of any one under their care bv withholding food 

The case of Reg v Staunton and Rhodes (Cent Cnm Court, 1877) affords a good illus- 
tration of the ciroumspeotion demanded of the medical witness when called upon to deter- 
mme the cause of death m a case of alleged onmmal starvation Hamet Staunton, aged 
thirty-five, the wife of the first named prisoner, was stated to have been starved to death 
by her husband and his paramour and oo prisoner, Ahce Rhodes Shortly before her death, 
Harriet Staunton was removed to Penge and was there seen by a medioal man , she died 
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directly after A certificate of death from natural causes was given, but suspicion being 
subsequently aroused as to the real cause of death a necropsy was made, and the case was 
tned as above stated The examination revealed groat emaciation and a generally hlthy, 
neglected condition of the body, which measured 5 feet inches and weighed 74 pounds , 
two and a half years previously the woman weighed 119 pounds The brain was healthy, 
but there were a few miliary tubercles deposited in the pia mater The heart was small 
The lungs were healthy, except lor a small patch of tubercular deposit at the apex of the 
left lung The gall bladder was full of bile The coats of the stomach were thmned The 
mtestmes were shrivelled and empty , tlu rectum was hyper<emic for about 4 inches, the 
rest of the intestines being pale m colour Thtic was a total absence of fat witli general 
atrophy of all the organs The bladdti contained about three ounces ot urine Positive 
medical evidence was given at the trial that di ath was due to starvation, and the jirisoncrs, 
who mcluded Staunton’s brother and his wife, were convicted and sentenced to death 
The medical evidence was subsequently freely criticised, emphatic opinions being t xprt ssed 
that there was no medical pioof of ileath from staivation The line ot objection taken 
was that no propt r search had boon made for other possible causes ot death the oesophagus 
was not examined, the urine m the bladdt r was not tested foi sugar, and the adrenals wore 
not examined, although tlu re was discoloration of the skm on the fact The absence of 
thmning of the intestines and the prtsence of tubercle both in the membranes of the biain 
and in the lungs were held, on the one hand, to m gative death from deprivation of food, 
and, on the other, to show the pissibility of death fiom disease The result was that Khodos 
was pardoned and the ( apital sentences passed on the other three iirisoneis were com 
muted 

The lesson to be Icdriit from this case is valuable, and is applicable to all 
medico-legal investigations A medical practitioner should never approach 
a case with a pre-formed opinion as to its nature , he should never neglect 
making a searching examination of all the organs , and he should never ignore 
pathological indications that do not happen to agree with an opinion that lias 
been formed, but should rather ponder as to their import 

The time required for death to result from deprivation of food vanes according 
to certain conditions Age exercises a considerable influence , very young 
children quickly succumb, adults resist better, and old people best of all The 
better the health and the nutiition of the body at the commencement of the 
fast, the greater the power of endurance Dnnktng water tends to prolong hfe 
considerably Conservation of the body-heat is another favourable factor , 
a person well clothed, especially if so placed that the surrounding air is still, 
and of a moderate temperature, will live longer without food than one who is 
exposed to the action of cold Colletta ^ states that a girl, aged sixteen, was 
buried under the rums caused by an earthquake She remained underground 
without food or drink eleven days, holding in her arms an infant that died 
on the fourth day , when extricated, the corpse of the infant was undergoing 
decomposition, but, being hemmed in, the girl, who was alive when rescued, 
was unable to rid herself of it Life has been prolonged fourteen days, and 
it is stated twenty days, without food or water In the absence of food, but 
with access to water, a man has lived sixty-four days 
^ Storm dd Reamt d% Napoli, 1820 
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CHAPTER XXII 

DEATH CAUSED BY BURNS AND SCALDS. 

Burns are caused by the action of a temperature consideiably above that of 
the human body which is brought to bear upon it in the form of radiant heat 
or flame or from contact with heated solid bodies Injuries caused by solid 
bodies which become liquid at an elevated temperature- such as metals in a 
state of fusion- are classified as bums Substances which act chemically 
and produce corrosion are also said to cause burns , injuries of this kind will 
be considered apart from the rest 

Scalds are caused by the action of steam or heated liquids on the surface 
or in the mouth or other cavities of the body 

The injuries Jiroduccd are piopoitionate to the temperature, the dimensions, 
and the period of action of the causal agemt The danger to life depends ujion 
the seventy of the injuries pioduced, both as regards the depth to which the 
tissues are disorganised and also as to the extent of the supeihcial area involved, 
and to some degree upon the localisation of the lesions 

A severe burn or scald of small superficial area, provided that its localisa* 
at ion is not exceptionally dangc rous, is h'ss risky to life than one which implicates 
a large superficial area, but does not jienetiate so deeply , if a superficial area 
equal to one-third of the entire bod)- -surface is destroyed, death is almost certain 
to ensue This leads to the consideration of the cause of death from burns and 
sc aids 

Death from burning may take jilace immediately the injuncs are inflicted, 
wuthin a short time aRer— from a few hours to seveial days , or at a more 
remote period when inflammation and suppuiation have set in The cause of 
death during the last-mentioned stage is self-exj>lanatory , that involved in 
the two preceding stages is not yet cletcrmined , it is, therefore, necessary to 
consider briefly the most impoitant of the many theories that have been advanced 
for its elucidation 

Some of these tlioones are based on assumptions mutually opposed One ^ is that the 
vessels of the skin being destroyed by the heat, the blood that under normal conditions would 
eirculate in them is driven mto the internal organs, causing hyperaemia and ecchymoses, 
which lead to death Another ^ and contradictory interpretation is that the vessels of the 
skin are dilated, and that death is occasioned by the resulting excessive cooling of the body, 
such as 18 supposed to occur when the surface of the body is expenmentally covered with 
an impervious varnish , according to this view the hyperaemia of the internal organs is 
accounted for by the loss of tonus of the blood vessels Another ® theory, also founded 
on the loss of skin function, assumes the retention of certain excretory products which cause 
death by auto mtoxioation These products are regarded by some to be physiological , 
by others, pathological — that is, abnormally constituted excretory products, or toxines, 
which partake of the nature of alkaloids — j e , derivatives of ammonia 

Most of the more recent theonos are founded on changes which the blood itself under- 
goes, as a direct consequence of the elevated temperature to which it is subjected at the 
time the injuries are sustained An early view, recently re advanced,^ is, that owing to the 
loss of serum, the blood is so much thickened as to be unable to pass through the capillary 

^ Follm, Tmitd de path externe * Catiano, Virchow’s A rcA , Bd 87 

Falk, Virchow's Arch , Bd. 63 ^ Tappemer, CetUralb f d med Wtssensch , 1881 
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vessels mto the venous radicles Overheating of the blood/ with associated paralysis of 
the heart, duo to shock from irntation of a largo area of nerves, is by some held accountable 
for immediate death , and reflex dimmution of vascular tonus for death which, though not 
immediate, is not long delayed 

A number of observers attribute early death from burning and scalding to destruction 
of, or to mterforonco with, the function of the rod blood corpuscles by the heat, but they 
differ in their interpretation ot the mode m which the injury to the corpuscles occasions 
death Some hold that destruction of the blood corpuscles liberates fibrin ferment - which 
causes coagulation of the blood in the heart and other organs, and so gives rise to infarcts 
m the kidneys, liver, and bowels, causing subsequent erosions in the latter Others •* trace 
these changes to the debris of the broken down corpuscles, in supjiort of which theory they 
instance the presence m the blood of numberless small coloured particles deiived from the 
haemoglobin, and of ‘ shadows ” which represent the stroma of the red corpuscles, and, 
further, that the kidneys demonstrate the existeme of free haiinoglobin by excreting it in 
the urine along with peculiarly coloured casts Death is supposed to result from acute 
nephritis with uriemic poisoning Fart of the d6bris of the blood corpuscles is supposed 
to disappeai in the pulp of tlu spleen and in the marrow of the bones Against •* this vit w 
it has been urged that the actual numln r of icd corpuscles is not generally diminished after 
severe burns, but that loss of functional activity of a large jieicentage of them is thus 
otcasionod, death resulting from the red corpuscles for the most pait being rendered m 
capable of conveying oxygen to the tissues, the condition being that ot acute tunctional 
oligocythamia In opposition to this is the statement that blood supposed to bo thus dis 
abled, on being shaki n with air, takes up oxygen as easily and as copiously as normal 
blood ’ 

Still more recent views'* corroborate and enlarge the theory of bloc 1< mg of the blood 
vessels, ospoeially of the small art< nes, veins, and capillaries, which is not due to embolism, 
but to thrombosis, from clinging of the altered red corpuscles to each other and to the 
walls of the vessels, aided by the presence of a vast number of blood plates and debris of 
disorganised corpuscles Salvioli," whilst agreeing with this view, explains the formation 
of the thrombi m a different manner He states, as the result of e\i>erimental observation, 
that the blood plates are so affected by the heat to which they have been subjected, that 
they deposit tlu rnsclves on the walla ot the vessels and give rise to the formation of minute 
thrombi, which are subsequently detached and are earned along by the blood, forming 
an enormous number of embolic nuclei The ultimate pathological condition is due to throe 
causes — the presence of the minute emboli , narrowing of the smaller vessels fiom excessive 
local heat , and, fiom the same cause, to an axlhesive condition of the red corpuscles Ac- 
cordmg to Salvioli, the blood plates am not derived from other altered elements of the 
blood, but are normal and pre existing As proof of the important part played by the 
blood plates m the formation of thrombi, he states that by ropeatedly dehbrmating the blood 
m a hvmg dog, it is rendered poor m blood plates, and that animals so treated survive the 
severest scalds, because no embolic nuclei are formed 

The pieponderatmg opinion as to the cause of early death from burns and 
scalds IS that it is a pnniaiy blood disorder, which chiefly results from injuries 
received by the red corpuscles when subjected to intense heat Silbermann 
draws an analogy between the pathological changes which are caused by burning, 
and those produced by certain poisons — such as potassium chlorate, toluylene- 
diamin, pyrogall, and anilin Pfeiffer * attributes early death from burning 
to shock, or to the formation of a poisonous substance which resembles snake- 
poison in character , it is neither a ptomaine, nor yet a pyridin-base This 
toxine IS developed from the cell- material altered by the heat , it has nothing 
to do with the early blood-changes, and it belongs neither to the homolytic 
nor the agglutinating groups The serum, or the sterile urine, from a rabbit 

^ Sonnenburg, V erhrennungen, Deutsche Chir , 1879 

^ Fo4, litmsta Spenmentale, 1881 

3 Ponfick, Berlin Urn Wochen<ichr , 1876 77, 1883 

* Lesaer, Virchow’s Arch , Bd 79 

® Hoppe Seyler, Zeitschr f physiol Chemiey Bd 5 

• Welti, Beitragey zur path Anat , Ziegler u Nauwerck, 1889 , Silbermann, Virchow’s 
Arch , 1890, Bd 119 , Kleb's Handbuch d path Anat 

Arch per le actenze medtehe, 1891 * Virchow’s Arch , 1905 
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whu li has survived burning is toxic to rabbits, mice, and gmnea-pigs in amounts 
which are harmless when derived from a normal animal 

It has frequently been observed that children succumb to burns and scalds 
more easily than adults This is explainable on the ground that the child’s 
skin 18 thinner, and, consequently, exposes the blood more freely to the action 
of the heat, and also that the resistance of the red corpuscles to any adverse 
influence is less in childhood than in adult life 

When death takes place immediately in the presence of fire, especially 
within a building, it may result from poisoning by CO or COg developed 
by combustion If from CO, the blood and muscles may present the char- 
acteristic cherry-red appearance, and the blood may yield the absorption 
spectrum indicative of carboxy-hfiemoglobin , if from COg, the blood and 
muscles will be dark in colour 

Post-mortem Appearances- External. -The appearances vary according to 
the severity of the injuries and the length of time the patient has survived them 
In many cases the manner in which the injuries were caused produces chaiacti r- 
istic indications A burn caused by radiant heat leaves a white appearance 
of the skin Contact with flame singes the hair, and blackens the skin from 
deposition of carbon , if not of great severity, there may be blisters at or round 
the site of the burn The flame of an explosive, such as a mixture of coal-gas 
and air, scorches and mummifies the skin 

Gunpowder-explosions not only blacken the surface fiom deposit of carbon, 
but, unless the patient is too fai removed from the explosive, particles of un- 
exjiloded powder are driven into the skin The same observation applies to 
coal-mine explosions, after which the body is frequently blackened all over 
and profusely tattooed 

Red-hot solids or molten metals produce effects which vary according to 
the length of time they remain in contact with the surface If for a short time 
the skin only may be disorganised , in which case there will probably be blisters 
or the remains of blisters close to the burn If the burn is very severe the soft 
structures will be roasted or carbonised like over-cooked meat , in such cases 
there will probably be an entire absence of blisters From this degree up to 
combustion of the entire body- nothing but a few fragments of bones being 
left— all stages may be met with 

The parts of the body protected by clothing are less injured by fire than 
those which are exposed in slighter cases the covered parts escape altogether 
The converse may occur if the clothing itself takes fire, which is notably the 
case when it is saturated with an inflammable liquid, such as petroleum , burns 
thus caused are of exceptional seventy, and are further characterised by the 
distinctive odour of petroleum 

Scalds caused by steam or boiling water produce appearances which are 
characterised by the presence of blisters— which, however, may be absent at 
parts owing to stripping of the cuticle— and by the hairs not being affected 
Superheated steam produces a dirty-white, boiled appearance of the surface, 
which has lost all elasticity and feels sodden , in such cases blisters may not 
be seen Scalds caused by liquids which have higher boiling points than water 
leave proportionally more severe indications 

If the patient has lived some days, there will probably be signs of reaction 
which modify the original appearances 

The bodies of those who are found dead from exposure to great heat are 
usually contorted, the limbs being in a state of flexion, so that, when the body 
IS lying on the back, the arms project either upwards m a defensive attitude, 
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or across the chest This condition is due to heat-rigidity, the causation of which 
was explained when the subject of cadaveric rigidity was discussed 

Internal Appearances. The brain is often shrunk to little more than one- 
fourth of its original volume, its form being fairly well mdiritained When 
the head has been exposed to the direct action of flame, or other source of high 
temperatuie, in such a way as to chai the scalp down to the bone, a localised 
extravasation of blood, whith is frequently brick-red m colour may occasionally 
be found on the corresponding innei surface of the skull, between the bone 
and the dura mater This occurs with an intact cranial vault, and accoiding 
to Strassmann ^ is caused by the heat driving the blood from the inner surface 
of the cranial walls Littlejohn - lerords a case of this kind iri which the dead 
body of a woman was found with the head on the bars of the fit e-grate The 
scalp was charred and the skull wms exposed and blackened by the heat, but 
not injuied otherwuse On removing the skull-cap a large brown blood-clot 
and a quantity of whitish-brown fatty mateiial were lying on the dura mater, 
ovei the frontal and tenqroial areas corresponding with the jiosition of the 
burnt spot The heart is usuallv hll(‘d with blood The lungs are shrunk, 
and often of a reddish colour Barticles of soot may be found in the larynx, 
trachea and bionchi , sometimes the mucous membraiK* is found injected and 
covered with froth, which may exist m amount sutticient to fill the air-passages 
The kidneys may show signs of nephritis, and on section may present the appeal - 
ance of reddish-brown markings, due to filling of the straight tubules with 
d6bris from the blood this sign is not constant, but is sometimes very well 
marked Erankel ^ lecords three cases of death from burning in which it was 
present, together wuth degeru'rative changes in the epithelium of the glomeruli 
and convoluted tubules The miu ous membrane of the stomach and bowels 
has been found to present a reddened appearance with swelling of the follicles 
Ourling* was the first to direct attention to the occurrence of ulcers of the 
duodenum in cases of death from burning, when the patient had survived some 
tunc , they have been frequently observed, although they are not present 
in the greater number of cases , Wilkes,® out of 37 cases, failed to observe any 
sMnptoms of the duodenum being affected, of these cases 12 were examined 
post-mortem These ulcers are probably due to thrombosis of the small artery 
that supplies the part They arc more common in women than m men, whereas 
the idiopathic duodenal ulcer is much more frequent in men 

The liver shows nothing distinctive The uterus may be found but little 
changed, although the corpse is almost consumed , the testicles also resist 
tlie action of fire The blood frequently i^rescnts a peculiar and characteristic 
appearance, being of a cherry-red colour, very like that of blood from a case of 
carbon-monoxide poisoning As previously stated, it is not uncommon for the 
blood of persons who have been burnt to death to contain carbon-monoxide , 
but the condition now under consideration, although the naked-eye appearances 
resemble those due to carboxy-hsemoglobin, has nothing to do with it , the 
absorption bands arc those of oxyhsemoglobin, and reduction can be effected 
with the usual reagents Falk* attributes the light colour to coagulation of 
some of the albumen of the blood m microscopic coagula, which dimmish the 
absorption of light by reflecting a portion after it has traversed only a thin 
superficial layer of blood , the colour, therefore, appears brighter from a purelv 
physical cause, no chemical change in the colouring matter taking place In 

^ Ofjiz Bericht d preiLSs Medtctnalb Ver , 1898 “* Med Chtr Trans , 1842 

Edin Med Journ , 1899 ® Guy’s Hospital Reports, 1856 

^ Deutsche med Wochenschr , 1889 « V lertdjahrsschr f ger Med, 1888 
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fresh blood, this coagulation occurs at 62° to 63° C , in blood that is under- 
going decoinjjosition, it cither does not occur at all, or else requires a liighcr 
temperature, due to complete or to partial conversion of tlio albumin into ])eji- 
tone, which does not coagulate with heat (’herry-red blood from this cause 
IS produced both in tlie bodies of those who have died from burning, and also 
m dead bodies which have been exposed to a sufficiently high temperature , 
on the other hand, cherry-red blood clue to the presence of carboxy-hsBmoglobin 
indicates that the individual in whose body it is found was alive whilst the 
fire was in progress The urine of those who have died from burning frcciuontly 
contains sugar a jiositive reaction therefore would be corroborative of that 
mode of death if the victim was not previously glycosunc 

The most important question that the medical jurist has to answer after 
having examined a body injured by hre is— Did the burning take place during 
life or after death? The external signs, to which attention is directed with 
the view of answering this question, are limited to those displayed by the skin 
When tlie injury is slight and is confined to the surface (a large aiea of the skin 
being affectc'd), it presents the appearance during life of a diftuse erythema 
with patches where the epiderm lias been detached This appearance, produced 
equally by dry heat and by boiling water, is due to active hypersemia, and can 
only occur during life , it is never found on a dead body that has been exposed 
to fire Unfortunately it disajipeais, as a rule, after death, leaving the skin 
either pale or discoloured with post-mortem stains , it may sometimes be 
found, however, ncai paits that have suffered more severely With certain 
reservations, the presence of blisters indicates that the injuries were received 
during life , to fulhl the indication the blister should contain fluid rich in 
albumen, and it should be surrounded by an injected margin either limited to 
its immediate circumference or blending into the diffuse erythema above men- 
tioned When the cuticle is detached the base of the blister, if examined soon 
after death, will be red , it is to be noted, however, that on the one hand, this 
redness of the base often disappears after death and on the other, that a slight 
reddening of the base of a blister produced after death may take place in con- 
sequence of exjiosure to air , it is, therefore, an indication of no positive value 
According to Hofmann, a blister having all the characteristics of those 
produced during life cannot be produced ten minutes after death If an apjiro- 
pnate degree of heat is applied to the dead body a blister may be raised, but 
it will be hlled either with aqueous vapour which condenses aftei withdrawal 
of the heat — ^the cuticle collapsing —or with fluid which contains little or no 
albumen, at the most only sufficient to cause opalescence on boiling it in a test- 
tube , whereas the fluid from a blister raised during life affords evidence of 
abundance of albumen on being similarly treated Blisters are more easily 
produced on dead bodies that are oedematous , but, of course, the signs of 
vital reaction are wanting Taylor and Stevenson record the case of a man 
who was drowned, whose body (with the object of resuscitation) was placed 
in a hot bath within a few minutes of the accident, no pulsation being percept- 
ible , blisters containing bloody serum were produced by the high temperature 
of the water although the man was apparently dead when placed in the bath,, 
and the attempts at resuscitation were unsuccessful With regard to the 
occurrence of blisters on the bodies of those who have been exposed to the 
action of dry or moist heat, the inference to be drawn is — that if the fluid 
contained in the bhsters is rich in albumen, and the blister is surrounded by an 
injected margin, it was either produced during life or immedtately after death 
^ When the body has been subjected to a still higher temperature there will 
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be no blisteis In this case, the margins of the burns may afford some clue , 
if with the aid of a lens, or microscope, the capillaries of the corium can be 
distinguished as a blackish-brown network, the inference is that the burns 
were produced during life , burns produced in the dead body do not usually 
exhibit this network The indication, however, is to be utilised with reserve, 
as a similar appearance may be produced by burns on those parts of the surface 
of the body where post-moitern staining is present , and again it has certainly 
been absent in undoubted cases of burning in the living When the soft parts 
are completely charred it is impossible to say whether the burns were produced 
before or after death 

The internal differential signs of burns on the body produced before or 
after death are few in number, and not very distinctive in chaiacter The blood 
may afford a clue if that obtained from the heart contains much CO, the 
presumption is that the individual from whose body it is derived was living when 
the injuries were sustained, b(‘cause the hdomoglobin in bulk only combines 
with CO when passing thiough the lungs whilst they are respiring the gas, 
the conditions necessary for producing the combination are obviously wanting 
in the dead body The naked-eye appearance of the blood must not be accepted 
as proof of the presence of carboxy-hflemoglobm , direct comparison of its 
spectrum with that of oxyhaemoglobin and evidence of non-reduction, or only 
partial reduction, after the addition of a reducing agent are required to sub- 
stantiate its existence Particles of soot or carbon in the larynx or the trachea 
are indicative of respiration having taken place whilst the fire was in progress 

Death by burning is usually accidental. This results either from isolated 
causation limited to the individual, as when th<‘ clothing catches fire , or fioni 
general causation, such as occurs when an inhabited building takes fire Fioin 
the nature of their clothing, women arc more liable than men to fall victims 
to accidental burning of the first-named type , the fabrics of which dresses 
are fretpiently made arc very inflammable, and a jiassing contact with fire is 
sufficient to kindle them into a bla/e, when the victim with an instinctive 
impulse to flee fiom dangei rushes about and thus fans the flames Accidents 
of this kind have not unfrequently happened to giils in ball-dresses, which 
usually are of exceptionally inflammable material, and before the flame is spent, 
or 18 extinguished, fatal mischief generally results The upsetting or the ex- 
plosion of fiaraffin lamps is another source of danger Children are frequently 
burnt by jilaying with fire or with lucifer matches 

Considerable differences exist in the mortality of bo}s and girls from burning, 
as shown by the following figures compiled from the Registrar-General’s Repoits 
for 1906 to 1911, in England and Wales — 


Ages 

Boys 

Girls 

Ages 

Boys 

Girls 

0 to 1, 

214 

234 

4 to 5, 

368 

775 

1 to2, 

443 

466 

5 to 10, 

389 

1,427 

2 to 3, 

840 

623 

10 to 15, 

47 

369 

3 to 4, 

580 

729 

15 to 20, 

33 

261 


It will be seen that there is a marked drop in the mortality of boys after 
the age of three , whereas in girls the rate continues to rise until the age of 
five, the fall which then occurs being neither so rapid nor so great This differ- 
ence IS undoubtedly due to the difference in the style of clothing worn by the 
two sexes A series of petticoats, skirts, and pinafore separated by intervening 
layers of air, is a highly inflammable arrangement Among boys the drop 
in the mortality occurs just at the age when male attire is substituted for this 
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costume On the othei hand, it is not until years of discretion are reached 
that a decline is shown among girls, and even then the mortality continues 
to be much higher riglit tlirough the ages of adolescence 

In recent years the Registrar-General has endeavoured to tabulate separ- 
ately deaths from burning wheie flannelette clothing was being worn, and deaths 
where the clothing consisted of othei material In a considerable number of 
cases, however, information as to the nature of the material was not reported 
The following tables show the moitality at different ages m the two groups 
for the year 1919 - 


Flannflette Clothing 


Ages 

Boys 

Girls 

Ages 

Boys 

Girls 

0 to 1, 

1 


4 to 5, 

2 

14 

1 to 2. 

3 

5 1 

6 to 10. 

2 

23 

2 to 3, 

rj 

2 1 

10 to K), 


3 

3 to 4, 

4 

8 1 

15 to 20, 


4 


Othiu (Toihing and 

N03 DlStRIULl) 


Ages 

Boys 

Girls I 

Ages 

Boys 

Girls 

0 to 1, 

i 

8 1 

4 to 5, 

1« 

43 

1 to 2, 

13 

^ 1 

5 to 10, 

13 

86 

2 to 1, 

31 

21 1 

10 to 15, 

6 

37 

3 to 4, 

18 

30 i 

1 5 to 20, 

2 

36 


These tables clearly show that m death from burning m children, the stylo 
of the clothing is a much largei factoi than the natuie of the material of which 
the clothes consist 

Actidental scalding is not uncommon in children of a tender age, caused 
by the cliild pulling ovei a tea-kettle oi pot containing boiling water, the con- 
tents of which arc discharged over its bod} Internal scalding is occasionally 
produced by children drinking directly from a tea-pot, the contained liquid 
being very hot 

Isolated cases of accidental burning and scalding m male adults occur 
chiefly in the ])ur8uit of occupations attended with special iisk - such as nictal- 
founders and brewers 

Accidental fatal burning of geneial causation is more frequent m hotels, 
theatres, and other public buildings than m private houses When theatres 
and public halls full of peojde take fire, a large percentage of deaths is due to 
suffocation from mechanical compression of the chest mutually produced by 
a number of persons seeking exit at the same door, and to the inhalation of the 
oxides of carbon 

When homicide has to be taken into consideration m respect to a dead body 
that IS found partially consumed, the victim almost invariably has been killed 
b} other means , fire is only made use of to conceal the crime If the question, 
“Was death caused by the fire ^ ” can be answered in the negative, suspicion 
of liomicidc IS aroused, unless evidence to the contrary is forthcoming When 
the body is not too far consumed, indications of violence may be visible — such 
as wounds produced b> firearms, fractures of the skull, incised wounds, and 
marks of strangulation It must be remembered, however, that stones, bricks, 
or slates not unfrequently fall from buildings which are on fire, and they 
may strike the head of a living or dead person and fracture the skull , the 
fire itself also may produce fissures or fractures of the cranial bones Injunes 
closely resembling incised wounds may be produced by extreme heat , usually, 
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but not invariably, they occur at the flexures of the joints , in a case observed 
by Culling, the clefts in the skin and underlying structures were traversed by 
vessels and nerves in such a way as to preclude their causation by a cutting 
instrument A strangulation-mark on more than one occasion has been clearly 
visible on a body that was almost carbonised Schuppel ^ examined the car- 
bonised remains of a boy ten years old, whose body was found in a burning 
cottage, and discovered indications of homicidal strangulation in the form of 
a distinct groove encircling the greater part of the neck, well-diflerentiated 
from the blistered and charred surface above and below it The preservation 
of the mark is owing to the constricting medium being allowed to remain round 
the neck- it protects the skin underneath it , if the cord is removed before 
exposing the body to the fire, the mark will probably be destroyed 

The identification of bodies partially consumed by fire is easy or difficult 
in proportion to the degree of injury they have sustained , the lines on which 
such an investigation is to be conducted are laid down m the section on personal 
identity in the dead The very considerable diminution in size and weight 
undergone by a body that has been partially carbonised must be borne in mind 
The remains should be carefully searched for metallic objects which may afford 
evidence for identification, such as keys, rings, watches, and more especially, 
gold plates to which artificial teeth are attached 


PRETERNATURAL COMBUSTIBILITY. 

Under oidinary conditions the human body is with difficulty consumed 
by fire , a high temperature has to be maintained for a considerable time before 
the soft structures arc carbonised Exceptionally, an exactly opposite con- 
dition exists— the body is so easily consumed that the term “ spontaneous 
combustion ” has been applied to it It may be premised at once that there 
IS no evidence whatever to justify the use of the word ‘ spontaneous,” but 
there can be no doubt that an extraordinary high degree of combustibility 
occurs in rare instances to which the term preternatural combustibility would 
more correctly apply The peculiarity of the phenomenon consists in the fact 
that bodies which acquire this unnatural combustibility burn without the aid 
of the heat derived from the consumption of combustible matter other than 
afforded by the tissues themselves , the wooden floor on which such a body 
consumes is merely charred over the area that is in contact with it This is 
totally opposed to the normal condition, in which the soft structures of the 
body not only refuse to burn of themselves — that is, by the simple application 
of a light — but they demand the consumption of an amount of fuel many times 
in excess of their weight before they can be destroyed, and when partly eonsumed 
soon cease to bum if the fire is withdrawn It is to be inferred, therefore, that 
in preternatural combustibility some exceptional chemical change takes place, 
by which products of higher combustibility are developed than those which 
normally exist in the human body 

The subjects of this exceptional condition are usually fat, bloated, and much 
addicted to alcohol , exceptions have been met with in which the victims were 
spare and temperate of habit They are almost invariably beyond middle 
age The usual history is that the individual was in the midst of a debauch 
when the event took place, and that he was last seen some hours before, more 
or less profoundlv under the influence of drink The close relation between 
^ Viertdjahrsschr f ger Med , 1870 
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alcohol and preternatural combustibility of the body has led to the supposi- 
tion that it mi£;ht be the immediate cause, but this has been proved by experi- 
ment to be impossible Chassagmol ^ steeped dead bodies in alcohol, and injected 
It into dogs’ veins without increasing the combustibility of the tissue Anyone 
who has thrown into the fire an old pathological specimen, which has been 
preserved in spiiit, may have noticed that after the alcohol is burnt olf, the 
solid tissues frizzle and burn slowly away, much as they would do m the recent 
state Preternatural combustibility is evidently due to the foimation m the 
body of some substance which is capable of burning alone when once ignited, 
not in a smouldering way, but with a luminous flame, as is proved by several 
cases in which flames were seen to proceed from bodies thus burning It is 
exceedingly improbable that this substance can be any of the solid tissues, 
or fluids which have undergone chemical change , there is no analogy for such 
a complete alteration of property taking place within the living or the dead 
body 

It seems most likely either that exceptionally early and abnoimal processes 
of decomposition of the tissues set in, or that, in some other way, inflammable 
gaseous jiroducts are formed, which, on escaping, become accidentally ignited, 
and the heat produced by their combustion consumes the tissues A suggestive 
case 18 rejiorted by Gull ^ of a large, fat, bloated drayman, of intemperate habits, 
who during cool weather was admitted into Guy’s Hospital at nine o'clock 
one evening, and died an hour or two after admission On the following day 
at one o’clock no signs of ordinary putrefaction were present, but the body 
was remarkably distended all over, the skin and the parts beneath being filled 
with gas, which, m the absence of any signs of decomposition, was suspected 
to have been exhaled from the blood, when punctures were made through 
the skin, the gas escaped and burnt with a flame like that of carburetted hy- 
drogen , as many as a dozen flames were burning at the same time over the 
distended body If this man had died in his own house, he would probably 
have passed his last hours alone, in a small room with a fire in it, and what 
so likely as that the gaseous emanations from his body should have become 
ignited, with the result that another case of “ spontaneous combustion ” would 
have been rejiorted A typical instance of preternatural combustibility is related 
by Archer ^ An elderly woman of very intemperate habits, who was a large 
consumer of spirits of all kinds, lived alone in a small house One morning, 
smoke was seen issuing from the closed shutters of her sitting-room , and, 
on breaking into the house, a small pyramidal heap of broken, calcined human 
bones, on the top of which was a skull, was found on the floor in front of a chair 
All the bones were completely bleached and brittle , every particle of soft 
tissue had been consumed, and yet a table covered wuth a baize cloth, within 
three feet of the remains, was not even scorched the rest of the furniture in 
the room was also intact It is significant that the ceiling and the upper part 
of the walls of the room were scorched, evidently the result of flame 

In cases of so-called spontaneous combustion, there is nothing to show 
that the subject was alive at the time the burning commenced on the con- 
trary, the indications are rather against such a supposition , if alive, the victim 
must be in a profound state of alcoholic coma, or else there would be instances 
recorded of cries for help, which are wanting The formation of inflammable 
gases in the body, moreover, is not incompatible with life Beatson * records 
the caoe of a man who had foul eructations he got out of bed one night and 

^ Bull Soc de Chirurgie de Parm, 1874 ® Brit Med Journ , 1905 

2 Med Times and Oaz , 1885 ■* Brit Med. Journ.^ 1886 
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(Struck a match in order to see the time , whilst blowing out the match Ins 
breath took fire, and exploded with a report sufficiently loud as to awaken 
his wife This is by no means a solitary case The formation of inflammable 
gases in the digestive tract has been demonstrated by M'Naught ^ to be due 
to bacillary fermentation, which also accounts foi the abnormal formation 
of such gases m the dead body Thus, in the condition known as “ foaming 
liver,” through the agency of a micro-organism - bacillus aerogenes capsulatus 
- — the liver soon after death is found to be distended with gas, which escapes 
on section and ignites if a light be applied Adami ^ records a case m which the 
condition of the abdomen led him to believe that the bacillus commenced 
growing in the tissues the day before the patient died It has been noticc‘d 
in all cases of preternatural combustibility, that the trunk is the original site 
of the combustion, the head and the extrcmiities usually escaping, or, at the 
most, suffering from the contiguous heat In a case reported, with a history 
of the subject, by Reynolds,^ the abdominal wall was charred completely, 
and there was a large hole about eight me hes long in the middle line , the 
face was crimson as from fire, but not blistered , the hands, stretched above 
the head, were unburnt , the arms were burnt and blistered, but not blackened , 
the thighs were burnt to the bone as far as the knees, where the burning abrujitly 
ceased It is evident that the combustion staitc'd in the abdomen, and in this 
instance spread farther down than is frequently the case The woman was 
lying on her back with the thighs and knees well flexed, so that the former would 
be brought into close contact with the abdomen, and would, therefore, be subject 
to the full play of the flames , the effect of the heat on the anterior muscles 
of the thighs would be to shorten them, and thus, m the first instance, to draw 
the thighs more closely towards the abdomen The burning had taken place 
either before or immediately after death, as blistering with signs of inflammation 
was present on the surrounding parts 

It seems probable, that in cases of preternatural combustibility, inflammable 
gases are formed in the abdomen, either dm mg life or from abnormal changes 
which commence immediately after death , that the gas is accidentally ignited, 
and that its combustion raises the temperature of the soft tissues, especially 
the fat, so high that they become carbonised and give off gases of an inflammable 
nature which also take fire 

The part played by alcohol in the process has yet to be determined - - 
whether its prolonged abuse leads to abnormal metabolic processes or to post- 
mortem changes in the tissues, more especially in those of the digestive tract, 
by which inflammable products are formed, or whether it undergoes some 
peculiar decomposition and itself furnishes the inflammable gas, is a matter 
of conjecture The close alliance, shown by statistics, between the prolonged 
abuse of alcohol and an unnatural degree of combustibility of the body, mak(‘s 
it very probable that they stand in nearer relation to each other, as cause and 
effect, than that which has been allotted to them by some authorities namely, 
that the alcohol simply stupefies the victim and makes him incapable of self- 
rescue 

The subject has an important medico-legal bearing A murderer after 
killing his victim may endeavour to conceal his crime by burning, or partially 
burning, the body, in some instances the surroundings might lend colour 
to the supposition that the case was one of preternatural combustibility, and 
of absence of criminal intervention — an allegation which has been made under 

' But Med Journ., 1890 ^The Montreal Med Journ, 1896. 

Chron„im» 



218 


FORENSIC MEDICINE AND TOXICOLOGY 


tlicse circumstances The jioints to be remembered are tliat in cases of true 
“ self ” combustion, there is rarely much indication of the effects of fire beyond 
tliat displayed by the body itself, and that the trunk chiefly suffers, the ex- 
tremities for the most part being preserved The complete destruction of 
tissue occasioned by self ” combustion could not be accomplished, in the case 
of an ordinary cadaver, without the expenditure of a considerable amount of 
extraneous fuel, evidences of which would be forthcoming, and in this case 
tlie effects would scarcely be limited to or most apparent in, the trunk 


BURNS PRODUCED BY CORROSIVE FLUIDS. 

Burns produced by corrosive fluids which come under the observation of 
the medical jurist are the result of malicious throwing of the fluid on to the 
face or other parts of the body of the victim , the substances used arc the 
mineral acids and strong solutions of the caustic alkalies , of these sulphuric 
acid holds the first rank, so much so that a sj>ecial name is given to the act 
“ vitriol throwing None of these substances will directly occasion death 
wlien thrown upon the liody, unless undei very exceptional circumstances , 
they may produce great disfigurement, howevei, and may indirectly conduce 
to a fatal issue 

As regards eflicacy, it is not without reason that sulphuric acid is the sub- 
stance usually made use of , it attacks organic matter energetically, and its 
corrosive action is only partially arrested by wiping the surface on to which 
it has fallen which is usually the only counteractive treatment available 
for the moment Sulphuric acid m a concentrated form produces a brownish- 
blackish eschai if thiown on to the surface of the body, it is not necessary, 
however, foi the acid to be of full commercial strength to effect this, but if it 
IS much diluted, the mark produced will be grey Nitric acid leaves a yellow 
Stain or slough, the coloui being caused by the action of the acid on albuminoid 
bodies, forming xanthoproteic acid , the stains of nitric acid sometimes appear 
brownish on the dead body Hydrochloric acid may or may not leave a whltish- 
grey stain , it is not so destructive to tissue as are sulphuric and nitric acids 

There are certain appearanc es common to the eschars produced by all three 
acids The surface is smooth and soft, in contradistinction to the iriegular 
and hard surface of a heat-burn, and the surrounding zone produced by con- 
gestion of the small vessels of the cutis, which encircles the eschar produced 
by fire, is wanting in that caused by acids 

The caustic alkalies have a solvent action on albuminoids and fats Potash- 
lye IS especially corrosive in its action on the tissues , under its influence they 
become tumid, and the skin communicates a greasy feeling to the touch , sub- 
sequently the part becomes dry and resistant, the colour being dark, especially 
on the dead body As is the case with the acids, the eschars produced by alkalies 
have no encircling zone of reaction 

If the surface is examined immediately after the receipt of the injury, direct 
evidence may possibly be obtained as to the nature of the corrosive, by brushing 
the surface with a small camel-hair brush (quill-mounted) dipped in distilled 
water, and then pressing the fluid out of the brush into a test-tube The pro- 
ceeding may be repeated once or twice, and the resulting fluid tested, first as to 
reaction, and then, if acid, as to the kind of acid , the appearance of the mark 
on the skin and the stains on the clothing will probably give a clue as to which 
acid should be sought for in the first instance The same remarks apply to 
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injuries produced by alkalies, except, of course, as regards reaction and sub- 
sequent testing This plan, however, is rarely successful, as the pait in all 
probability will have been well laved with water before an opportunity is afforded 
of trying it The character of the stains severally jiioduced on fabrics, with 
the method of testing, will be found described m the section on Toxicology 
In the absence of diiect proof obtained from the injuied part, it is of the 
highest importance to ascertain the nature of the substance thrown from 
evidence j/ieldcd by the clothing, as the attempt to injure by throwing a corrosive, 
even should no bodily injury be sustained, constitutes felony In the absence 
of bodil}' injuiy, the evidence required from the medical witness is an answer 
to the question- Was the substance thrown of a corrosive nature ^ 


CHAPTER XXIII 

MECHANICAL INJURIES AND WOUNDS. 

Almost all injiiiies to the body produced by mechaiiHal violence are com- 
prehended, in the legal sense, under the title of “ wounds ” The definition 
IS enlarged beyond that given by the surgeon by the words which follow in 
the statute “ Whosoever shall, by any means whatsoever, wound or cause 
any grievous hoddy haim to a person ” The last clause of this sentence obviates 
th(‘ necessity for defining whether a given injury is oi is not a wound, which 
was a question that formeily led to much discussion at almost every trial 
relating to matters of personal violence, and which not unfrcquently facilitated 
the escape of a guilty person 

If the injuiy is not obviously of a very severe kind, medical evidence will 
probably be required to determine whether the life of the injured person is in 
danger or not, and whether “ grievous bodily harm ” has been inflicted These 
questions can only be answered after a thoiough examination of the injuries 
has lieen made, the ajipearanccs found being inteiprcted with the aid of an 
appeal to general experience The subject involves the consideration of injuries, 
both m their general aspect, and also as to special characteristics dependent 
upon the kind of instrument with which they were produced 

CONTUSIONS. 

This IS a comprehensive term, embracing all degices of injury jiroduced 
by blows or sudden pressure with objects that do not divide the skin, from 
a simple bruise that merelv causes rupture of a few blood-vessels in the coriuin, 
up to complete disorganisation of the soft structures underlying the seat of injury 
One result common to all contusions is the extravasation of blood The amount 
effused is not exclusively determined by the seventy of the blow— the ana- 
tomical structure of the parts injured exercises a considerable influence , tissues 
which are open in texture allow the blood from the ruptured vessels to distribute 
itself more freely than those which are firm , a blow in the region of the eye 
causes wider spread extravasation than one of equal force on the palm of the 
hand The condition of the blood-vessels is another factor , when diseased, 
as in purpura, subcutaneous heemorrhages occur spontaneously or on the slightest 



220 


FORENSIC MEDICINE AND TOXICOLOGY 


pressuie In the absence of disease, many women dev(*lop bruises with the 
least jiossiblc pressure , this is a point to be remembered when estimating 
the degiee of violence that has been exercised in the case of women of flabby 
constitution with soft skins, m whom a comparatively gentle grasp of the aim 
will pioduce bruises indicating the points of jiressure caused by the thumb 
and fingers that might easily be attributed to excessive violence When blood 
IS effused in or immediately beneath the skin the discoloiation produced is blue- 
black in colour Pepper ^ directs attention to a change in coloiii not unfie- 
quently undergone after death by superficial subcutaneous extravasations, 
which at first are bluish-black and subsequently become pink or scarlet 

Superficial ecchymoses make their appearance within a few minutes aftei 
Iheir causation Deep-seated ecchymoses may not appear for days, and then 
not al^vays directly over the seat of the injury If blood is effused from one 
or two relatively laige vessels at some distance from the surface there may be 
no discoloration of the skin, but only a sense of fluctuation on palpation 

In certain paits of the body injuries of the severest kind may be inflicted 
without piodiicing external signs of bruising The vsheel of a cart may pass 
over a man’s abdomen and ru])ture the liver and other internal organs without 
the least trace of ecchymosis being visible in the skin, either before or after 
death A kick or blow may luptuie the bladder or intestines without leaving 
any external mark 

Superficial ecchymoses that are undei going absoiption display a surrounding 
zone of colours brown, green, and yellow, fading into the normal skm-tint, 
are usually present These appearances, due to modifications undergone by 
the hamioglobin, are initiated at the periphery, and gradually advance towards 
the centre of the discoloured spot, affording evidence of wider distribution 
of the effused blood than was at first apparent At some distance from the 
ecchymosis, the skin that was not discoloured when the bruise was first produced 
takes a lemon tint, which is continuous with the deejier shades of the original 
discoloration Ecchymoses under the conjunctiva being veiy superficial, and 
being backed iij) by the white scleiotic, are of a bright red colour, and when 
fading pass through no chromatic changes except to yellow De6p-S6ated 
extravasations of blood show no superficial colour changes oDier than a gradual 
diminution in intensity 


WOUNDS. 

Under this head are comprised incised wounds, jmnetured wounds, and 
lacerated wounds 

Incised wounds are those made with cutting instiuments or with objects 
presenting more or less sharp edges, such as pieces of broken glass or crockery- 
ware The length is usually greater than the depth A characteristic of an 
incised wound made during life is that its edges retract and curve outwards, 
causing the wound to gape This is to a great extent due to the elasticity of 
the skin, aided or counteracted, within limits, by the direction of the underlying 
fibres of the connective tissue and muscles, in accordance as to whether they 
run parallel with, or transversely to, the line taken by the incision , in the limbs 
the course of the fibres runs lengthwise, except near the joints The cleanness 
and evenness of the edges of an incised wound are determined by the manner 
in which it was produced, and to a still greater extent by the nature of the 
object that produced it — a sharp knife will divide the skin in a clean, regular 
* The Lancet, 1887 
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way very different from the cut made by a shaip-edged stone When a sharp 
knife IS resolutely used for the purpose of inflicting a bodily injury, the con- 
ditions most favourable for the production of a clean incision are fulfilled - 
a suitable instrument appropriately handled By falling on a sharp-edged 
stone, it IS quite possible for a man to cut himself very severely, but the con- 
ditions are much less favourable as regards the regularity of the wound especi- 
ally of its margins The skin being very elastic tends to recede before the edge 
of a cutting instrument, necessitating a sweeping or sawing movement in order 
to divide it , any such application of the edge of a stone or broken piece of 
earthenware would be of fortuitous occurrence When incised wounds are really 
caused by falling on broken pottery, or the like, the broken edge is driven 
through the skin with but little, if any, of the movement necessary to divide 
it cleanly , the consequence being that the margins of the wound have a more 
oi less contused appearance To enable this to be distinguished the wound 
must be examined shortly after its infliction before any inflammatory changes 
take place The distinction between an incised wound made with a dull-cdged 
knife with notched blade and one made with a sharp stone may not bo so easy 

Some emphasis has been laid on the appearance of wounds made by shaip 
cutting instruments as compared with those caused by the wounded person 
falling on broken pottery and the like, because in cases of alleged criminal 
wounding with cutting instruments the defence usually advanced is that the 
prisoner with his fist struck the prosecutor, who fell on a sharp stone which 
inflicted the wound It is true that in eithei case the prisoner would be guilty 
of wounding, but the use of a knife is held greatly to increase the culpability 
of the act 

In certain parts of the body where the skin is somewhat stretched, with 
little between it and the bone underneath- as is the case over the malar bone, 
for example -the violent tangential impact of a rounded hard body, such as 
a cricket-ball or even the clenched fist, may cause a wound with difficulty dis- 
tinguishable from one made by a cutting instrument A blow on the scalj) 
with a poker or policeman’s truncheon may produce a similar effect Such 
wounds are due to sudden, forcible stretching of the integument, splitting or 
tearing it open Due reserve should be displayed in attributing wounds in 
this and other similar parts of the body to the use of a cutting instrument , 
the possibility of the above described causation should ever be borne m mind 
When such a wound is seen immediately after it is made, minute examination 
with a lens may reveal irregularities of the margins inconsistent with its pro- 
duction by a cutting instrument , while m the deeper parts of the wound little 
bridges of tissue or vessels may be found 

The amount of hsemorrhage from incised wounds depends on the number 
and size of the vessels divided , it is usually considerable In a recent wound 
blood-clots will be found, and the connective tissue laid bare will be infiltrated 
with blood 

Punctured Wounds. — These are wounds made by a piercing instrument 
and have usually a depth greater than their length The risk to life caused by 
punctured wounds is determined by their situation, the depth to which they 
penetrate, and the size and shape of the weapon by which they are produced 
A fine exploring needle may be repeatedly introduced into certain organs— 
such as the liver— with impunity, whereas a still finer instrument introduced 
elsewhere may produce fatal results Magnan ^ relates the case of a woman 
who committed suicide by passing an ordinary pm, barely an inch and a quarter 
^ Comptes Bendus de la Soci4t4 de Btologie, 1890 
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long, into the left side below the breast at the sixth intercostal space , on 
examination after death seven small punctures were found in the apex of the 
heart, and the pericardium contained between seven and eight ounces of blood 

A punctured wound made with a sharp-edged and pointed knife leaves 
a wound through the skin having almost parallel but slightly concave margins 
which meet at acute angles at the two extremities This is invariably the case 
if the knife oi dagger is double-edged, and usually so with an ordinary blade 
— that IS, sharp on one edge only — unless it is of considerabh‘ thickness at the 
back When the blade is thick at the back throughout its entire length, or when 
not so thick, if plunged in up to the hilt where the back is thickest, the opening 
IS wedgc-shajieil one extremity forms the apex and the other the base of an 
exceedingly acute tiiangle With cithei a double- or single-edged weajion, 
if it IS thrust in and withdrawn in the same plane, without lateral movement, 
the aperture will be slightly less m length than the breadth of tin* instrument 
that produced it , this must be borne m mind when comparing the size of a 
punctuied wound with a suspectisl weci])on For the same leason it is risky 
to (“xpress a decided opinion as to the depth of a stab wound in the living subjec t 
fiom a (omparison between the length of the wound thiough the skin and the 
width of the blade at a given distance fiom the ])oint The disciejiancy in size 
between the wmimd and the instrument that produced it is due to the elasticity 
of the skin which may also cause the edges of the skin, in a wound jiroduced 
by the thrust of a knife or dagger, to be everted- the skin gripping the blade 
as it IS withdrawn If the weapon is not thiust m and withdrawn in the same 
plane the wound through the skin will be longei than the bieadth of the blade, 
as any movemdit of an oscillating nature divides more skin than is necessaiy 
for its direct passage If a pait of the body is tiansfixed by a long-bladed weapon, 
the secondary orihce will be smaller than the pi unary, and its edges will be 
everted 

Punctured wounds made wuth pointed weapons of circular transverse section 
- such as a butcher’s steel- are not ciicular in outline Such instruments 
act as conical wedges , they do not cut but they split the tissues, the conse- 
quence being that instead of a round apertuie one resembling a .slit is produced, 
the diiection of the long axis of which is determined by the course of the fibres 
which enter into the .structure of the tis.sues perforatecl It is to be noted that 
the course of the hbres in the supeificial structure of an organ does not take the 
same direction over its entire surface , in some organs the fibres radiate , iii 
others they are arranged somewhat circularly from one or more centies Punc- 
tured wounds caused bv sharji-pomted fragments of glass and similar objects 
arc characterised by a combination of cutting and splitting of the skin and the 
tissues perforated The margins of the wounds wull be jagged, and will bear 
traces of bruising, the appearance being different from that of a wound produced 
with a sharp-pointed knife Punctured wounds of a similar type arc some- 
times caused by certain artisan’s tools , the pointed end of a file that is intended 
to be driven into a wooden handle has blunt cutting edges, which, when the 
implement is used as a dagger, or is accidentally thrust through the skin, tear 
open rather than cut the tissues Sometimes the wound made by an instru- 
ment which has a special form is sufficiently distinctive as to betray the kind 
of weapon used 

The danger to life from punctured wounds is frequently determined by the 
loss of blood which results , the external hasmorrhage may or may not be 
profuse, but when only a little blood flows out of the wound, severe internal 
haemorrhage may be taking place, and may speedily cause death 
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Lacerated wounds aie those which arc produced by objects that tear the 
tissues in place of cutting them Such a wound may be sustained by an individual 
who falls violently on a hard projection— as the corner of a box or step, or by 
catching against a nail or pointed hook with a sudden movement that nps 
open the surfaces Lacerated wounds may be produced by blows with an 
obtuse-angled weapon, as a hammer or poker, by the teeth of man or of the 
lower animals, by crushing, and a vaiiety of other ways 

The characteristics of lacerated wounds are their irregulaiity and the jagged, 
swollen appearance of the margins When jiroduced by violent imjiact with 
a blunt-edged object, the skin in the neighbourhood of the wound is ecchymosed, 
the underlying tissues are more or less disorganised, and if a bone is near the 
surface, it is likely to be fractured Heavy falls on a flat surface, such as the 
flags, a macadamised road, frozen ground, or the ice, may cause lacerated 
wounds- a causation frecpiently alleged to account for those suspected to b<* 
due to criminal violence Some parts of the body arc mon* likely than others 
to be lacerated in this manner , th<‘ scalp ovei the evebrows, the tissues ovei 
the malar bone, or those over a fleved joint, as the knee, for example It is 
often difficult or impossible to say whether such wounds were directly caused 
by a blow or indirectly by the fall which resulted from the blow The site 
of the wound may enable a decision to be airived at , if it is at the vertex it 
IS more likely to have been caused by a blow than by a fall, unless the wounded 
person fell from a height, the pre'sence of soil or grit in tlie weiund lends pro- 
bability to the sujiposition that it resulted fiom a fall Not only is the wound 
to be carefully examine'd, but the clothing also, esjieeially the hat if the head 
IS the part injured When the head-covering shows a tear corresponding to 
the wound, and tlic margins of the tear aic coated witli gut or other substance 
derived from the ground, the would being similarly coated strong evidence 
is afforded that the injury was the result of a fall 

If a weapon by which the wound is alleged to have been made is forth- 
coming, it should be examined for marks of blood, for hairs, and foi fibres de- 
rived from the clothing of the injured person A minute comparison must be 
made of the weapon with the wound in order to determine whether such a weapon 
could have caused the wound Sometimes the implement used leaves special 
indications in or about the wound -as, for instance, soot off a poker, and rust 
off a hammer or an iron bar 

Lacerated wounds do not, as a rule, bleed so freely as incised wounds , 
but if the structures lacerated are very vascular, bleeding to a fatal extent 
may occur This is especially the case with regard to the external female genital 
organs , death from hsemorrhage has resulted from a lacerated wound of the 
vulva caused by a violent kick from a foot armed with an iron-bound clog, 
or even with a thickly-soled boot 

The distinction between wounds inflicted before and after death.— The 

characteristics of bruises produced during life have already been described 
Marks of a similar kind may be produced immediately after death, and, further, 
local violence inflicted in the last moments of life may not produce any obvious 
change in the colour of the skin until after death has occurred , therefore, it 
must not be assumed that the presence of a bruise-mark proves survival for 
a time after the casual violence was inflicted There is no practical difference 
between a bruise produced immediately before death and one produced im- 
mediately after, as effusion of blood from juptured vessels of the skin may 
occur for a short time after death — that is, whilst the blood is fluid and warm 
Absence of cardiac pulsation prevents the occurrence of extravasation of blood 
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to any groat extent after death , but in subcutaneous ecchymoses the difference 
in amount is too insignificant to enable a decided opinion to be expressed as 
to their ante- or post-moitem oiigin The appearame of a bruise inflicted during 
life cannot, however, be produced on a dead body after tlie lapse of a short 
interval after death If an individual has survived the infliction of injuries 
for a day or two, the usual colour changes at the margins of bruises will be 
visible 

Incised wounds made after death differ from those inflicted during life, m 
lespect to absence of gaping and of much haimoirhage , a short survival adds 
anothei indication tumefaction of the edges of the wound , still longer survival 
leads to changes, due to reparative processes, which remove all doubt as to 
w hether the wound was pioduceci before death Gaping being due to contractility 
of the skin, areolar tissue, and muscles, is not an absolute sign of infliction during 
life , the edges of an incised wound made immediately after death will retract 
and cause the wound to gape , the extent of retraction is less than during life, 
but, since it occurs at all a certain reserve must be maintained in the expression 
of an opinion Within a very short time after death the contractility of the 
issues IS lost, an incised wound produced at or aflcu this peiiod presents the 
ajipearance of a slit, the edges of which he closelv ajipioMinated without any 
trace of eversion On separating the edges, little or no blood will be found 
effused, unless a larg(‘ vein has been divided, that which is present may be 
cither fluid or moie or lc‘ss coagulated, any infiltiation into the areolar tissue 
is slight as compared with that which takes jdace m a wound inflicted during 
life If, in the course of an incised wound inflicted during life, an artery of 
moderate size is includ(*d amongst the structures divided, a consid«*rable amount 
of hsemorrhage takes place , if the wound is made after death, the bleeding will 
be relatively insignificant, being limited to the veins, therefore the amount 
of blood found on the body and clothing, and on the surface on which the body 
lies, may afford a valuable indication Spurting of blood to a distance from 
a divided artery is a sign that the wound was inflicted duiing life, but it only 
occurs with small arteries , with large arteries the blood-pressure is lost at a 
short distance from the cut end, and the blood is not projected far The appear- 
ance presented by blood spurted from a small arteiy on to a wall or piece of 
furniture is that ot a succession of small spots forming a line, or possibly a con- 
fused mass with isolated spots around it , if a larger artery spouts on to an 
object close at hand, there may be a sjilash of blood which, as long as it remains 
sufficiently fluid, trickles down the surface and forms a vertical and more or 
less linear mark 

Punctured wounds made before or after death present appearances 
respectively analogous to incised wounds , a punctured wound made after 
death may (from perforation of a large vein) cause a considerable quantity 
of blood to be poured out into one of the cavities of the body 

Lacerated wounds made immediately after death may present appearances 
like those seen in wounds inflicted during life , if produced a short time after, 
the possibly ecchymosed margins will not be swollen 

When making a post-mortem examination of a body on which there is a 
wound, the first thing to do is minutely to examine the part without disturbing 
anything, and to write down at the time all the points observed The external 
appearance of the wound, its size and position, the amount of blood poured 
out, and if the body is seen where it was originally found, the presence of blood- 
stains from spurting on neighbouring objects, all claim special attention If 
there is blood observe if it is coagulated, and if so, whether firmly or not The 
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condition as to cadaveric rigidity and post-mortem stains is always to be in- 
vestigated in medico-legal cases The interior of the wound is to be examined, 
first, as to the presence of clots, blood, and staining of the connective tissue , 
and then its direction must be ascertained In the case of a stab wound a blunt 
bougie may be cautiously passed in, but the operator must be prepared to answer 
a question that he may be subsequently asked as to whether by doing so he 
did not extend the wound with due care there is no risk The deeper part of 
the wound is to be reached by dissection m the direction taken by the 
bougie, if possible without interfering with the external opening This is especi- 
ally important if the weapon that is supposed to have caused the wound 
IS not forthcoming , it may subsequently be found, in which case a comparison 
of it with the outer wound is very desirable The depth of the wound and the 
structures through which it passes are to be noted, the possible presence of 
foreign substances not being overlooked If a bone is injured, it may be well 
to remove it (or the injured portion of it), as corroborative evidence 


CHAPTER XXIV 

SPECIAL WOUNDS AND INJURIES. 

INJURIES OP THE HEAD AND SPINE. 

The scalp is one of the regions where wounds resembling those caused by a 
sharp cutting instrument may be produced by blows from rounded or obtusely- 
angled objects , in this way a flap may be detached leaving a portion of the 
skull bare In the absence of unhealthy inflammation uncomplicated scalp 
w ounds are not dangerous to life , any difficulty in prognosis is usually caused 
by the possible presence of complications in the form of injury to the skull or 
the brain 

Injuries to the skull are dangerous to life either remotely or immediately 
the former is the case when a blow on the head is followed by inflammation 
of the diploe, producing septicsemia two or three weeks after the receipt of the 
injury, in the meantime the patient appears to be doing well Immediate 
results follow extravasation of blood within the cranium, either between it 
and the dura, in the arachnoid or the pia mater, or in the brain substance itself , 
the symptoms are those of cerebral compression — slow, laboured breathing 
and pulse, total insensibility with absence of reaction of the pupils, which may 
be either dilated, contracted, or unequal When such an extravasation is the 
direct result of a blow on the head the skull is usually fractured Occasionally 
a case occurs in which a man who is not suffering from marked degenerative 
changes of the vessels is knocked down and, without the skull being fractured, 
shortly after develops the fatal symptoms just enumerated , in such cases 
medical opinion is required as to a possible causal relation between the blow 
and death The transverse sinus most frequently suffers , more rarely hssmor- 
rhage from traumatic violence without fracture takes place m the pia and 
arachnoid This mode of death not unfrequently happens to habitual drunkards 
and to persons advanced in life , in both, the vessels are hable to spontaneous 
rupture, which may occur at the time the injury was received In one case 
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of this kind the deceased was in a paroxysm of passion at the time, and was 
about to resort to extreme violence when his adversary struck him a blow 
which caused him to stagger and fall , afterwards, insensibility came on, which 
ended m death, on examination cerebral hsemorrhage from a degenerated 
vessel was found, but no signs of injury to the skull In such cases allowance 
must be made for the condition of the deceased at the time, and without ex- 
pressing a positive opinion, it is to be admitted that in elderly people and m 
habitual drunkards cerebral haemorrhage may be determined by excessive 
mental excitement Post-mortem signs of injury to the head, though without 
fracture, would point to local violence as the cause of the haemorrhage It is 
obvious that a mixed causation exists in many cases , a vessel is predisposed 
to rupture, and does rupture from a degree of violence that would not injure 
one in a normal condition In such cases the medical witness must explain 
the condition of the parts and content himself with so doing, unless he has 
good reason for thinking that the rupture did or did not result from the blow 
The question is sometimes further complicated by apparent recovery from 
the effects of the blow or fall, followed, after an hour or more, by relapse into 
unconsciousness which terminates in death The defence naturally is, that 
death was due to an independent cause, the interval of recovery showing 
that the blow could not have caused rupture of a vessel, else there would have 
been no return to consciousness and power of walking This inference, however, 
IS contrary to fact In many instances cerebral heemorrhage from both trau- 
matic and idiopathic causes has commenced, producing a certain degree of 
unconsciousness , the bleeding has temporarily ceased, the brain has recovered 
from the pressure, and the patient has regained consciousness , renewed bleeding 
from the same source has then ended fatally within a few hours 

Concussion of the brain is another way in which external violence may 
cause death without the skull being fractured As generally understood, con- 
cussion of the brain does not cause disorganisation , therefore, no indications 
as to the cause of death are revealed at the necropsy In fatal cases the injured 
individual is suddenly rendered unconscious, respiration is irregular and fitful 
for a short time, and then ceases altogether, the pulse is probably imper- 
ceptible from the first , the surface is cold and there is entire absence of reaction 
Less severe cases usually end in recovery 

Contusion of the brain is either circumscribed or diffused In the former 
variety one or more centres of disorganisation, or of extravasation of blood 
occur, in the latter, the extravasations are distributed throughout the sub- 
stance of the brain, and, possibly, also on its surface The mischief may be 
limited to the site of the blow, or it may be situated at an entirely different 
part, owing to the so-called wntre coup, the base and the middle lobes most 
frequently suffer on accoimt of the irregular conformation of the base of the skull 
The symptoms are those of cerebral irritation , there is usually unconsciousness 
with great restlessness and, possibly, tonic or clonic spasms In a slighter 
form the primary symptoms may pass away and the patient may recover, 
but there is risk of inflammatory changes occurring, which may spread to the 
memnges and ultimately cause death In other instances the patient recovers 
with partial loss of memory or with some degree of paralysis 

Fractures of the skull may be divided into those produced by blows with 
weapons presenting a small stnking-surface, which may be either pointed, 
rounded, or flat, and those caused by violent contact with surfaces of larger 
area Fractures caused by blows with a heavy weapon of limited striking- 
surface, such as a narrow-headed hammer, very frequently display the shape 
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of that part of the weapon which came in contact with the bone If the striking- 
surface has a rectangular outline, and it stnkes the bone in the vertical line with 
considerable momentum, the resulting fracture will also have a more or less 
rectangular shape, the portion of the bone on which the striking-surface falls 
being driven forward by the violence of the impact , the detached portion 
almost entirely absorbs the momentum with which the implement is endowed, 
so that comparatively little tension is put on the surrounding bone, which con- 
sequently escapes injury more or less completely If the same implement 
reaches the skull with less momentum it may cause an irregularly depressed 
fracture with fissures traversing the surrounding bone If the fracture, viewed 
from the outside of the skull, has a sharply-defined characteristic outline, the 
inner table will be found irregularly splintered off all round the aperture, which 
18 consequently much larger on its inner than on its outer aspect Fractures 
equally characteristic of the casual weapon may be produced by sharp blows 
with the spherical knob of a poker or the head of a life- preserver . the resulting 
injuiy takes the foim of a circular concave depression when viewed from the 



outside, and appears as an irregularly formed fissured projection on the inner 
surface Penetrating injuries of the skull, made with sharp- pointed instruments 
having thin blades, like a dagger or a knife, take the form of the blade or else 
that of a depressed fracture, such as may result from a blow with any weapon 
having a very limited striking-surface 

The direction of fractures of the base and of the vault of the skull caused 
by blows or by sudden pressure with objects of large COntact-area is determined 
by certain physical laws Wahl ^ and Messcrer * were the first to demonstrate 
the part played by the elasticity of the skull in the production of fractures 
of this kind, and their deductions, which are of the highest importance to the 
medical jurist, have been corroborated by numerous clinical observations 

^ Volkmann’s Kltn Vortrage (Chirurgie No 73), 1883 
^ Erper Vnterauch itber Schadelbruche, \BS4 
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Fractures of this kind are divided by Korber ^ into two groups — (a) Those produced 
by bi'lateral compression of the skull, and (6) those which result from violence applied 
to one side only, the head as a whole being free to recede from the impact of the blow la 
both groups the line of fracture runs parallel with the axis of compression 

(a) Fractures m the first group are produced not only by interposition of the skull 
between two opposing forces, both of which are in motion, but also if the skull is simply 
prevented from receding when the blow is delivered, as happens when a blow falls from 
above on the head of a prostrate person, the head resting on the ground, or when a person 
who 18 standing with his back against a wall recenes a blow on the forehead In these 
cases the skull is compressed between two points or poles, the compression bemg greatest 
at the equatorial line, whore the fraotuic begins and tends to spread towards each pole , 
in other words, it begins at the base or the vertex (more frequently the former) and spreads^ 
outwanls m the direction of the two points where compression is applied, the fissure bemg 
widest at its starting point Korber recortls, with drawings, a number of cases of fracture 
of the skull \ariouHly produced In one mstance, a woman was killed by bemg struck 
with a wooden mallet near the left ear while asleep with the head on a pillow , the line of 
fracture which resulted ran across the base from ear to eai In another case a man lying 
asleep on the right'side received a blow from a hatchet near the left eye , after death the 
skull was found to be fiactured diagonally through the base, from the left orbit to the nght 
yianetal protuberance 

Among this group are those fractures which result from blows on the voitex (the mdi 
vidual bemg m the erect posture), the counter pressure bemg derived from the resistance 
offered by the vertebral column 

(h) When the compression is one sided, as when a man in the upright posture is struck 
with a blunt instrument on the side of the head, the head bemg free to recede under the 
momentum imparted by the blow, the fracture begins at or near the point of impact ami 
travels in a direction parallel with the axis of compression , it rarely goes beyond the middle 
line, and tends to narrow in width the further it advances For example, a man was struck 
on the loft temporal region with a large stone and dropped down dead , a comminuted 
fracture was found where the stone struck the head, and a compression fracture running 
transversely across the left middle fossa, narrowing as it reached the sella Turcica, whore it 
terminated 

A fracture of the skull in which a portion of the bone is driven in by a blow 
from a weapon having a limited strikmg-area may be accompanied by a com- 
pression-fracture, the impulse being suftcient to compress the skull as well 
as to force a fragment of it inwards The compression-fracture may be situated 
at some distance from the spot where the blow fell, but it will run in a direction 
parallel with that of the blow 

In some instances tlie bones of the cranium are exceptionally thin, being 
no thicker at parts than stout paper , a slight blow is then sufficient to cause a 
fracture The thickness of the skull should always be noted when examining 
the bodies of those who have sustained fracture of its component bones, excessive 
tenuity bemg frequently pleaded m criminal cases 

If a man standing in the erect posture is knocked down by a blow on the 
head, and dies m consequence, the skull being found to be fractured, the question 
may be asked Is it not possible for the skull to be fractured by a fall on level 
ground * It is possible, provided that the ground is hard and unyielding 

Severe fracture of the skull with depression or other injury to the brain 
18 not invariably followed by insensibility, and many cases have occurred where 
great damage has been done to the skull without depriving the sufferer of power 
of movement Agnew ^ relates two striking examples A man was run over 
by a tramway-car , he got up immediately after the accident, walked a short 
distance to his house, opened the door with a latch-key, went upstairs to his. 
bedroom on the second storey and got into bed, where on the following morning 
he was found insensible with portions of the panetal and temporal bones deeply 
driven into the brain In the second case, a man had half of the frontal bone 
‘ Deutsche Ze%tachr» f, Chtrurgiet 1889 * Medical News, 1887. 
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with a considerable portion of the pre-frontal lobes carried away by the bursting 
of a flywheel , he was dazed for a few moments only, and eventually made a 
good recovery Such instances show the necessity for expressing a guarded 
opinion as to the loss of consciousness and power of locomotion in cases where 
a dead body is found with severe injury to the brain 

Injuries of the Spine.— The regions most liable to injury are the upper 
cervical, the lower cervical, and the upper lumbar The extent of the injury 
sustained varies from a slight sprain up to fracture and separation of the bodies 
of one or more vertebrae Slight sprains are often exceedingly difficult of 
detection, the symptoms being purely subjective , if the cord suffers, symptoms 
either immediate or remote supervene HsBmorrhage into the meninges — hcema- 
torrhachis — usually produces sudden loss of power, violent pain at the seat 
of the haemorrhage, which will probably radiate along the nerves given off from 
the affected segment, with clonic and tome spasms, and subsequently more or 
less paralysis The bleeding takes place either outside the membranes, within 
the arachnoid or, more rarely, beneath it Concussion of the spine may be 
followed by delayed development of symptoms, several weeks elapsing before 
anything manifests itself more definite than the sensation of having undergone 
a severe shake Then various paraesthesise develop, with difficulty of walking 
and especially of stooping , urination may be enfeebled from loss of expulsive 
power, and there may be partial paralysis of the legs Along with these symp- 
toms there are usually disturbances of the special senses, especially of sight 
and hearing , the mental condition deteriorates — evinced by loss of memory, 
inability to concentrate the ideas, and general irritability These symptoms 
not unfrcquently follow the shake produced by a railway collision, and it is 
no easy matter to determine how far they result from diffuse injury sustained 
by the cord and the effects of shock to the nervous system generally, and how 
far they may be simply of a subjective nature, due to the influence of 
*' suggestion ” An accurate mapping out of the aneesthesic and hypersesthesic 
areas with subsequent comparison with the known origin of the sensory nerves 
of the parts will probably show whether the sensory disturbances are really 
due to changes in the cord or are only of psychical derivation The subject 
IS too wide to be discussed in a text-book on forensic medicine , special works 
must be consulted Much valuable information will be found m Morley’s 
Injuries of the Bach in their Medico-L&fol Aspect ^ 

Fractures of the spine, with or without displacement, may be caused by 
direct or by indirect violence The former results from the injured part being 
struck by, or sti iking against, some hard substance , as, for example, a blow 
with a bar of iron or a fall from a scaffold on to a projecting piece of timber 
Fracture from indirect violence may result from forcible bending of the body 
forwards or backwards , it usually occurs in the cervical or dorsal regions 
Forcible bending of the spine may be caused by external violence, as when a 
sack of flour falls from a height on the head of a man who is slightly stooping 
forwards and doubles him up , or by a sudden powerful voluntary muscular 
contraction, such as was made by an insane female patient in an asylum, who, 
to avoid the spoon by which she was being fed, violently jerked her head back 
and thus fractured the cervical spine Moore * examined the body of a prisoner, 
aged about thirty-five years, who had delusions , in the middle of the night 
he dived off the bed ” on to the smooth tiled floor of his cell, the bed being 
only seventeen inches high When seen, immediately after, the head was in 
a slightly flexed position, and the man was quite conscious On the second day 
* Internal Congr, of Med , 1913. * Communicatedp 1901. 
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he died, and at the autopsy the fifth cervical vertebra was found to be broken 
into three or four pieces, the arch into two pieces, and the arch of the sixth 
was detached from its bod}, the cord being crushed Th(‘ vertebrae presented 
no appearance of disease, nor were they ankylosed 

The duration of life after fracture of the spine may be roughly stated to be 
in direct pioportion to the distance between the injured part of the cord and 
the medulla, but much depends on tlie amount of displacement of the bones , 
if the cord is not compressed and had not been crushed, there is less immediate 
danger to life than when the converse is the case A slight laceration of one of 
the intervertebral substances with displacement, so as to cause pressure on the 
cord without fracture of a vertebra, is of more moment than a simple fracture 
without displacement The cord is more likely to b(‘ damaged by an injury to 
the spine resulting from indirect than from direct violence Fractures in the 
lumbar or dorso-lumbar legions, although accompanied by displacement, are 
not necessarily fatal , recoveries have taken place after fracture with displace- 
ment, even in the ceivical region, though, as a rule, such injuries are speedily 
fatal From the medico-legal standpoint it is of some importance to remember 
that fracture with dislocation of the upper cervical vertebrEe is not necessarily 
immediately fatal It is usually assumed that, on account of implication of the 
phrenics, injury to the cord at or above the level of the third cervical vertebra 
IS suddenly fatal E\e ^ records a case of fracture of the odontoid j)rocess with 
forward displacement of the atlas which compressed the cord, and yet the patient 
lived two hours and a half Gurling ^ had a case in which death did not ensue 
for twenty-eight hours after fracture of the first three cervical vertebrae, although 
the cold was injuied at tlie level of the third 

Injuries of the Face.- -Incised wounds of the face bleed freely, but, except 
when an artery such as the maxillary or lingual is divided, the haemorrhage 
IS not dangerous in a healthy individual Blows with blunt weapons may 
fiacture the nasal and malar bones, and cause “ grievous bodily harm,” so 
far as permanent disfigurement is concerned, but they are not dangerous to 
life, the possible occurrence of erysipelatous inflammation, however, is to 
be taken into account in giving an opinion as to the risk to life Blows on the 
face may cause hojinorrhage into, or detachment of, the retina , in some cases 
atiophy of the optic ner\ e has followed a blow in the region of the eye , in both 
these conditions permanent bhndness of the affected eye may result The eye- 
ball may be directly injured by the penetration of foreign bodies, and opacity 
of the lens or its capsule produced 

Injuries of the ]^r.- -Hsematoma auns oi, as it is also called, the insane or 
asylum ear, consists of an effusion of blood into the auricle In the insane 
two factors are probably concerned in its causation local hypcrsemia due to 
degeneration of the vaso-motor fibres of the cervical sympathetic, and mech- 
anical violence A third factor vascular degeneration — may occasionally 
lead to the formation of hsematorna auns after a relatively slight degree of 
violence, or in exceptional cases to its spontaneous formation Robertson® 
states that the haemorrhage usually takes place from new vessels in the walls 
of cysts which are the result of chronic degenerative changes in the ear cartilage 
It IS frequently met with in insane people, especially in asylums, and is probably 
sometimes caused by blows on the ear delivered by impatient attendants , 
the left ear generally suffers In the early stage the auricle is swollen and tense, 

^St Barth Uosf, i?ep , 1887 * Lond Hasp ifep , vol i 
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with the appearance of a collection of blood under the skin , this may subse- 
quently become organised, and distort and shrivel the ear Hsematoma auris 
IS not limited to the insane , it may result from various acts of local violence, 
such as occur in football scrimmages, m wrestling and pugilistic matches 

The tympanum may be ruptured m a variety of ways, of which one only, 
as occasionally giving rise to legal proceedings, need be particularised , it is 
when the injury is alleged to have been caused by a box on the ear As a rule, 
it IS the left tympanum that is ruptured , there will be no external bleeding, 
unless other injuries have been inflicted 

INJURIES OF THE NECK AND CHEST. 

Injuries of the Neck. From the medico-legal standpoint injuries in this 
region may almost be paraphrased into “ cut-throat,” the greater number being 
of smcidal origin When the close relation and superficial position of the 
numerous structures m the throat upon the integrity of which life depends 
18 considered, and further, the fact that most of the wounds m this region are 
self-mfilcted with the object of causing death, it is strange how often that 
object 18 defeated by the more immediately vital structures escaping injury 
A large proportion of suicidal wounds of the throat stop short just before the 
important vessels are reached, the structures actually divided being of secondary 
importance as regards the maintenance of life , it is owing to this fact that so 
many cases of cut-throat are seen in the wards of hospitals , if the large vessels 
are divided, death is almost certain to take place before surgical aid can be 
obtained 

Wounds in the neck are usually incised wounds or stabs, the former being 
most common On account of the looseness of the skin, especially i n old people, 
it 18 not unusual for more than one incision to result from a single stroke of the 
knife Incised wounds of the throat vary to the fullest possible extent, from 
mere nicks through the skin to gashes that well-nigh sever the head from the 
trunk Punctured wounds of the neck are very dangerous from the risk of 
perforation of one or more of the large vessels At the back of the neck a thin- 
bladed knife may be passed between two of the vertebrae and with very little 
external mark may produce death from injury to the cord 

Injuries of the Chest.- -Sharp severe blows on the chest near the cardiac 
region, inflicted by objects of large area, may cause sudden death without 
leaving any trace of injury , blows with instruments of less dimensions are likely 
to cause fracture of one or more of the ribs A common way of accidentally 
fracturing the ribs is by a fall against a projecting object, as the corner of a 
table , compression of the chest between two opposing forces is also a frequent 
cause Very exceptionally, ribs are fractured by coughing, sneezing, and by 
sudden movements of the arras in endeavouring to preserve the equilibrium 
of the body when the feet slip whilst walking Stabs of the chest, which do not 
penetrate the thoracic cavity, as a rule are not dangerous, although there may 
be considerable bleeding from the mammary and thoracic arteries Penetrating 
wounds are dangerous, but not necessarily fatal, unless a vital part has been 
injured If the lungs are injured, emphysema, pneumo- or hsemo-thorax may 
ensue, as well as secondary results— pleunsy or pneumonia The danger hes in 
the hability to profuse haemorrhage, which may be speedily fatal, although 
severe penetratmg wounds of the chest, followed by copious haemorrhage, may 
be survived A case came under the care of Hulke ^ m which the patient fell 
* The Lancely 1888 



232 


FORENSIC MEDICINE AND TOXICOLOGY 


off some “ high steps ” whilst she had a picture covered with glass in her hands , 
the glass was shattered by the fall, and when the woman was lifted up a large 
fragment of it was found sticking in her back, the withdrawal of which was 
followed by much bleeding The wound on the back, at the level of the tenth 
nb, and three inches to the right of the spine, was three inches long , the tenth 
rib was divided The fragment of glass had transfixed the thorax, for m front 
there was another wound three-quarters of an inch long opposite the posterior 
wound, but higher, being in the seventh intercostal space The woman 
recovered 

Laceration of the lungs, followed by haemorrhage, may be produced by ex- 
ternal violence without fracture of the ribs A boy was run over by a cab, 
and died the following day , the ribs were uninjured, but the lung was ex- 
tensively lacerated, and the pleural cavity was full of blood 

Penetrating wounds of the heart are usually fatal, but not necessarily im- 
mediately so , when death is not immediate, the duration of life vanes from 
an hour up to many months, and, in exceptional eases, even years West^ 
records the case of a man who was stabbed with a knife, profuse haemorrhage 
and great collapse following, from which he recovered and survived four years , 
after death, a linear c icatnx was found in the wall of the right ventiicle , pro- 
bably the cavity of the ventncle was not reached The ventricles, especially 
the right, are more frequently wounded than the auricles, the left auricle being 
rarely penetrated It might be supposed that immediately fatal heomorrhage 
would more frequently follow penetrating wounds of the auricles than of the 
ventncles, on account of the thinner walls of the former Statistics,^ however, 
do not support this supposition Coats ® reports the case of a girl, aged ten years, 
who fell on to an iron railing, one of the spikes of which penetrated the right 
side of the chest where the fourth rib joins its cartilage , the patient survived 
nine days Examination after death revealed an elongated wound m the peri- 
cardium, three-quarters of an inch long and one-quarter of an inch broad, 
opposite to which was a wound through the wall of the right auricle Strass- 
mann* relates the case of a man who was stabbed with a knife in the left 
mammary region , the wound traversed the fourth intercostal space, through 
the left ventricular wall — where it was a quarter of an inch wide — into the 
cavity , the patient lived four days, and on the day following the infliction 
of the injury he lifted heavy weights At the autopsy about three and a half 
ounces of blood were found in the pericardium and about ten ounces in the 
thoracic cavity Slight superficial wounds of the heart may prove speedily 
fatal In a case recorded by Thompson,® a man died within a few hours from 
the insertion of an ordinary pm, one inch and a half long, through the space 
between the fifth and sixth ribs in the area of the cardiac impulse , the anterior 
wall of the left ventricle was wounded, but its cavity was not penetrated , the 
pericardium contained seventeen and a half ounces of blood. 

It 18 important to remember that those who have sustained wounds of the 
heart may perform certain actions, although the injuries are speedily fatal, 
the following are instances selected from a number of cases of wounds of the 
heart collected by Fischer® One individual, after being thus wounded, ran 
450 paces , another mounted several steps , a third walked a mile and a half , 
and a fourth (in whom the right ventncle, coronary artery, lung, diaphragm, 

» St Thomas's Hasp Bep , vol i , N S 

* See Tables m Holmes & Hulke’s System of Svrgery, third edition, vol i 

^Glasgow Med Jovrn , 1891 ^ Trans of the Royal Acad Med Ireland, 1888 

* Lehrh der ger Median, \S95 ® Langenbeok’s ^ relate , ix 
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liver, stomach, spleen, and colon were wounded with a sabre) made ten steps 
before he fell 

In exceptional instances myocarditis, or rupture of the left heart, may be caused by a 
blow on the chest from a blunt instrument, without either the iibs or the skm over them 
being damaged , Hcidonham ^ reports the case of a sailor who was thus injured by a heavy 
blow on the chest from a capstan bar Such mjunes when followed by inyocai^itis may 
soften the cardiac musculature, and lead to its rupture many days or weeks after the receipt 
of the injury , probably no external signs of injury would be visible after death Immediate 
rupture of the heart may be caused by violent blows, as the kick of a hoi-se, or by the passage 
of a cart-wheel over the chest, without any external signs of violence , in such caces the right 
side of the heart, most frequently the nght auricle, is the seat of the rupture In relation 
to immediate rupture of the heart or of the commencement of the aorta after a blow delivered 
on the chest, it is to bo remembered that atheromatous ulceration, or the presence of a 
dimmutive aneunsmal dilatation, may predispose to spontaneous rupture A man ^ was 
admitted under the author’s care in the Salfonl Royal Hospital in 1892, who, whilst stooping, 
suddenly felt faint, and subsequently was profoundly collapsed , he rallied, and three days 
after, whilst m bed, he was agam attacked in the same way , he rallied once more, but 
SIX days after the second attack he was found dead in bed At the necropsy the pericardium 
was seen to contain a largo amount of fresh blood, and there were signs of recent pericarditis 
with much organised fibrm A small rupture through the base of an ulcei had taken place 
at the commencement of the aorta , microscopical examination showed a gradual thmnmg 
of the coats down to the aperture, probably due to necrosis ulceration from thrombosis 
The weak spot gave way at the moment the patient was first attacked temporary occlusion, 
with subsequent renewal of the h<emorrhage, occurred on two occasions, the last bemg 
speedily fatal The patient was a vigorous, healthy lookmg man, and had followed a labori 
ous employment up to the moment he was first attacked , had the rupture taken place after 
a push or slight blow of the fist, it might have lieen misinterpreted as proof of extreme 
violence Rouse records a somewhat similar case of a man, aged fifty two, who, whilst 
playing football, suddenly fell down in a soit of faint , he recovered and continued to play, 
but after the game was over he agam became faint and collapsed Ho revived and lived 
for a week, when he had another attack and died in le^s than five minutes At the necropsy 
a rupture, half an inch in diameter, was found in the left ventricle, the pericardium con- 
tainmg twelve ounces of blood , fatty degeneration of the heart and of most of the other 
organs was present 


INJURIES OF THE ABDOMEN. 

Death may suddently result from a blow delivered by a blunt weapon on 
the pit of the stomach , in such cases it is probable that reflex paralysis of the 
heart is the cause of death Maschka* records two such cases- in one, a boy 
was struck with the fist over the stomach , in the other, a strong man was 
struck over the same region with the flat part of a shovel , both died at once, 
and in each case the result of the necropsy was negative Beach ® records the 
case of an intoxicated man who was arrested in the street by the police , he 
resisted so violently that one of the ofiicers struck him a blow with his “ club ” 
in the epigastric region, when he suddenly became quiet and powerless, and 
on arrival at their destination he was found to be dead , not the least trace 
of injury could be discovered, neither externally nor internally 

Rupture of the abdominal viscera may result from violence without any 
external sign of injury The stomach is rarely ruptured , if it is, the pyloric 
end and greater curvature generally suffer The intestines are not unfrequently 
ruptured by external violence , according to Weil, the commencement of the 
jejunum and then the ileum most frequently suffer Such accidents, probably, 
are invariably fatal, although the dangerous symptoms may not develop for 
some time, and meanwhile the injured person may walk a considerable distance 

* Deulsche Zetiung f Chtrurgie, 1895 * Vtertdjahrsschr / ger Med , xxxi , 

^ Trans. Path Soc Manchester, 1892 Wiener allg med Zettung, 1864 

• The Lancet, 1892 ® Medical News, 1882 
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Even when the blow is inflicted with a formidable object such as a horse’s hoof, 
there may be no external marks Hunter ^ saw a boy who had been fatally 
kicked in the abdomen by a horse , there were no ecchymoses nor signs of 
injury externally, but the jejunum was bruised and ruptured F J Smith * 
relates the instructive case of a girl aged seven who was accidentally knocked 
down by a drunken man She had immediate abdominal pain which suggested 
rupture of the intestine, but when the abdomen was opened no rupture was 
found Two days afterwards, death occurred, and at the autopsy acute peri- 
tonitis was found, without trace of tear, bruise, or wound of the intestine, nor 
of any of the other viscera 

The liver is frequently ruptured by heavy pressure, such as a wheel transmits 
from a loaded vehicle , the rotating movement of the wheel favours the absence 
of signs of external injury, and the liver may thus undergo extensive rupture 
without the skin of the abdomen being rutiled or discoloured , rupture from 
a blow or kick also may occur without external bruising Death usually results, 
and it may do speedily, from hsemorrhage into the abdomen, but in spite of 
cojiious internal haemorrhage, the patient sometimes lives several days , after 
slight ruptures recovery may take place A ruptured liver does not necessarily 
prevent movements being made by the patient after receipt of the injury 

Rupture of the diaphragm is not common apart from other and severe 
injuries to the abdominal viscera In itself it is not likely to be followed by 
immediate death, but will probably lead to serious results from profusion of 
the stomach or bowels into the thoracic cavity Laceration of the diaphragm 
usually occurs m consequence of falls from a height or from compression of the 
trunk by a cart-wheel passing over it it is generally met with on the left side 
Rupture of the spleen is usui^lly fatal What has been said about the liver 
ajiplies equally to the spleen In persons who have lived m tropical countries 
and who have had inteimittent fever the consequently enlarged spleen has 
been ruptured by a very slight push or blow Brouardel ® states that, during 
a scuffle, a man was slightly pushed against a bureau , he felt nothing at the 
moment, but shortly after he became pallid and died , at the autopsy the spleen 
was found ruptured Pellereaux * gives the history of thirteen cases of rupture 
of the enlarged spleen , of these five were spontaneous, the others being due to 
apparently inadequate causes, such as a simple fall m the street or out of a 
carnage External indications of local violence are absent m such cases 

Extensive rupture of the kidneys is always fatal slightei rupture may be 
recovered from Much bruising of the organs without rupture is likely to be 
followed by suppuration, which may cause death at a more or less remote 
period from the receipt of the injury 

Rupture of the bladder is a subject of sjiecial importance to the medical 
jurist, because, unlike some of the previously described injuries, it may be 
caused by a blow of the fist or a kick that would be inadequate to reach less 
accessible organs It is an accident likely to occur to a drunken man, who, 
on account of the amount of liquor drunk and its benumbing effect on the 
nerve-centres, often goes about with a full bladder in this condition a fall 
downstairs may be sufficient to cause rupture The injury is almost mvanably 
fatal when the mtra- peritoneal portion of the bladder is ruptured, and but few 
recoveries take place when the extravasation of urine is outside the peritoneum 
Bartels * states that 93 out of 94 cases of intra-peritoneal rupture died, and 26 

^ The Lancet, 1885 * AnnaUe d'hygt^ne, 1894 

• Land Hoep P M Reports, 1906, * Ihtd , 1882 

* Lanaonbeok’s Arehw Bd 22 
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)ut of 63 in which the mischief was extra-peritoneal Extensive rupture of the 
bladder is not necessarily prohibitive of locomotion, the severity of the injury 
leing 111 some instances concealed for a time Bartsch ^ relates a case in which 
i drunken man fell through a window twelve feet, on to hard ground He 
vds found lying on his side, and began to joke, making no complaints of being 
lurt, he was placed in an outhouse, where he lay for an hour, when he got 
ip, went into the house and walked upstairs to bed He rose the following 
norning, after having slept well, and took a walk of nearly a mile , he then 
lad a rigor and returned to bed, after which he gradually became worse, and 
lied sixty-thiee houis aftei the fall On section no external injury was seen, 
nit the peritoneum contained about 52 ounces of urine, and there was a tear in 
-he supenor and posterioi wall of the bladder, inches in length, which went 
‘leaiily through the peritoneal coat Eight hours elapsed before indications 
)f the seventy of the lesion manifested themselves If, in the meantime, this 
nan had quarrelled with anyone, and had m consequence received a blow, 
us antagonist might easily have been made responsible for his death 

A defence likely to be made in cases of rupture of the bladder from alleged 
riminal violence is that the organ ruptured spontaneously 

Spontaneous rupture of the bladder is of exceptional occurrence, even m 
-hose cases where a diseased condition of the viscus or of the urethra exists 
IS a causal factor, which is capable of being recognised as such after death , 
he conditions alluded to are ulceration of the bladder-wall and organic stricture 
)f the urethra Paralysis of the bladder might also lead to spontaneous rupture , 
n such a case the previous history of the patient would help to explain its occur- 
ence Much is usually made by the defence as to the absence of signs of external 
njury, which, it is urged, proves that the organ ruptured from natural causes 
This IS fallacious a full bladder — and the organ is always in this condition 
vhen ruptured by a blow which does not fracture the pelvis— is, of all the 
abdominal organs, the most likely to be ruptured from external violence without 
here being any outward signs of it 

Exceptional as is spontaneous rupture induced by previous pathological changes, a 
till rarer event has been recorded — spontaneous rupture without any explainable cause 
lacewen ® relates the case of a young man, aged nineteen, habituated to excessive mdulgenoe 
n alcohol, who on one occasion, whilst nearly msensible from this cause, was taken to 
common lodging house and put to bed Ho remained m bed all the next day , on the 
vening of the following day he was drowsy and stupid and complamed of pams in the 
bdomen , he died on the third day After death the abdomen, free from external marks 
it violence, was found to contain a large quantity of straw coloured fluid, of which the 
(ladder also contamed a small amount At the junction of the upper and middle thirds 
(ostenorly an aperture existed m the bladder which would admit the tip of the little finger 
^here were no indications of disease or of ulceration or gangrene, neither was there any 
(entonitis , the urethra was healthy and free from stneture or obstruction — a No 10 sound 
ound its way mto the bladder by its own weight Brown ® records another case of spon- 
aneous rupture of the bladder without the presence of a stricture, the urethra allowmg 
No 10 catheter to pass After death the postenor part of the bladder was found coated 
ath soft lymph, and about an inch below the reflection of the jientoneum, slightly to the 
ight, was an aperture which admitted the forefinger with difcculty , the margms were 
ough, from the presence of recent mflammatory lymph , there was no evidence of ulceration 
lor of pre existmg disease Such cases are of extreme rarity, only one or two bemg recorded 
t is very difficult to understand the mode of their occurrence , the two alternative oon- 
litions usually assumed are paralysis of the bladder of functional origm and persistent 
pasmodio stricture of the urethra 

Incised and lacerated wounds of the abdomen are not in themselves dangerous 
«rhen the pentoneum and viscera escape injury , when forming a prognosis 
^ Vtertdjahrsschr f ger Med , 1889 * The Lancet, 1873 * The Lancet, 1880. 
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the possible occurrence of peritonitis or of suppuration among the muscles 
and fasciae must be taken into account Punctured wounds are necessarily 
dangerous if they penetrate the abdominal cavity, both from the chance of 
protrusion of the viscera through the wound, and, to a still greater extent, 
from the possibility of the viscera themselves being wounded Small punctures 
of the intestines are not necessarily fatal, the danger being proportional to the 
risk of then contents escaping to the peritoneal cavity , wounds of the small 
intestines are more dangerous than those affecting the large intestines Incised 
or punctured wounds of the solid Viscera are dangerous m proportion to the 
haemorrhage they occasion 

Injuries of the External Genitals.- Injuries to the male organs are not un- 
usually dangerous to life, although the bleeding is sometimes considerable 
Rupture of the urethra in the perineum leads to extravasation of urine into the 
connective tissue of the pelvis, which may be fatal unless surgical aid is promptly 
afforded 

Injuries to the Female Organs. — Incised or lacerated wounds of the vulva 
and vagina often give rise to dangerous hsemorrhage , apart from parturition, 
they usually result from accident Birkett ^ relates two such cases A lady 
going into a dark room to micturate sat down on a water-ewer, the handle 
of which was broken off, leaving a sharp and jagged portion projecting about 
an inch , this produced a lacerated wound of the vagina, m the course of which 
the internal pudic actery was divided , death from haemorrhage took place 
in about an hour after the infliction of the injury In another case, a woman 
was knocked down by a man, and died m a short time from haemorrhage , the 
blood came from the vagina, in the wall of which was a wound extending towaids 
the internal pudic artery At first it was thought that the woman had been 
stabbed with a knife, but it turned out that she had fallen on and broken a 
spittoon, a sharp-pointed fragment of which caused the injury In cases of 
criminal assault foreign bodies, such as pieces of stone or wood, are not un- 
frequently passed into the vagina, causing serious bruises and rents of the 
vaginal walls Violent sexual intercourse with young girls sometimes and 
with adult women may rupture the vagina, and occasion profuse and even 
fatal bleeding 

The unimpregnated uterus is not frequently injured unless it shares m a 
general injury inflicted on the pelvic organs , the gravid organ, from its jiro- 
minent position, is much more frequently wounded Penetrating wounds 
of the gravid uterus, whether caused by stabs through the abdominal walls, 
or by punctures inflicted by passing pointed instruments up the vagina in the 
attempt to procure abortion, are dangerous from the possible supervention of 
heemorrhage, peritonitis, and septicaemia Kicks delivered against the abdomen 
of a woman advanced in pregnancy may produce miscarriage, or, by separation 
of the placenta, may give rise to serious heemorrhage , violence of this kind 
may be followed by localised suppuration in the uterine wall, or by the formation 
of clots in the sinuses, which may cause death from embolism of the pulmonary 
artery The walls of the gravid uterus may be ruptured by blows, by pressure 
of the abdomen against hard projections, and by falls, and the foetus may 
escape through the rent into the abdominal cavity Such accidents are usually 
fatal, though in some cases operative interference, and in others natural pro- 
cesses, have relieved the woman of the displaced foetus, her life being spared 
Rupture of the uterus or vagina may take place during parturition, either 
in the course of natural labour, or during the performance of version or of 
' Holmes and Hulke, A System of Surgery 
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extraction with the forceps The medico-legal questions that arise relate to 
the reasonable amount of skill brought to bear m the treatment of the case 
On the one hand, was artificial delivery performed with a reasonable amount 
of care and skilH and on the other — the uterus rupturing m the course of 
natural labour- ought artificial assistance to have been resorted to Such 
questions are usually referred to obstetrical experts 

FRACTURES OF BONES. 

Simple fractures are not dangerous to life except in certain regions, as the 
skull and spinal column, from the medico-legal standpoint, the question is 
rather one of “ grievous bodily injury ” The defence usually urged in criminal 
cases is either that the fractuie resulted from accident, or, if acknowledged 
ta have directly caused, that the injured bone was jiredisposed to fracture in 
consequence of disease or of some inherent abnormal condition 

Apart from diseases affecting the bones, which, from their nature, are 
sufficiently obvious, such as cancerous and sarcomatous growths, rickets, and 
rnollities ossium, there are other general diseases and conditions which tend 
to render the bones more fragile than ordinary It is well known that trophic 
changes occur in the course of certain diseases of the nervous system , amongst 
the structures liable to participate m these changes are the bones Chemical 
analysis shows that the proportion of organic to inorganic matter is inverted 
as compared with healthy bone , the inorganic matter from diminution of the 
phosphates is reduced to less than half, and the organic matter m consequence 
of a large excess of fat is doubled When these alterations in the composition 
of the bones arc far advanced, spontaneous fracture of the long bones is not 
uncommon , when not so far advanced, a much less violent blow will fracture 
a limb than would do so in health The diseases of the central nervous system, 
with which these trophic changes in the bones arc chiefly associated, are loco- 
motor ataxy and some forms of mental disease, especially general paralysis 

In some cases trophic changes in the bones appear take place without 
the presence of any recognisable disease Greenwood ^ states that a policeman 
taking part in a contest of throwing a cricket ball at some sports felt his arm 
snap m the act of throwing , on examination complete fracture of the humerus 
was found to have taken place at the lower third The bones become brittle 
in old age from excess of inorganic constituents, and in young children they 
are liable to “ greenstick ” fracture from the converse condition Ribs are 
occasionally fractured by coughing or sneezing A curious case of apparently 
delayed completion of a fracture of the nb is related by Skyrme ^ A man in 
getting out of an omnibus swung round and struck his right side against a 
projection , he felt some pain and tenderness, but went about as usual Six 
days after, whilst sneezing, he felt something snap in his side, which was followed 
by severe pain, greatly increased by deep respiration , the tenth rib was found 
to be fractured at the junction of the bony and cartilaginous portions 

The medical witness may be called upon to state his opinion as to whether 
certain injuries to bones were the result of direct violence or not A drunken 
man after quarrelling with another man is .found to have sustained fracture 
of several ribs, and dies from pneumonia , his adversary is accused of having 
caused the injuries by blows, but denies that he struck the deceased, stating 
that he simply pushed him away, and that in his drunken condition he fell 
helplessly to the ground Such a question is to be decided on general grounds , 
1 Bnt Med Journ , 1890 * Ihtd , 1891 
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the amount and character of external bruising, the position of the fracture, 
the number of nbs broken, whether fracture has occurred on both sides of the 
chest, together with other indications of violence more than can be accounted 
for by the simple act of pushing a man away A similar question arises from 
time to time in regard to asylums and prisons , an attendant or a warder is 
accused of having caused the death of an inmate or prisoner by violence The 
defence usually is that the injuries (often fracture of the ribs) were caused by 
a fall, or m the case of a prisoner recently taken into custody, that they existed 
at the time of his arrest With regard to the latter point, it is possible for a 
man to go about with fractured rib or nbs without knowing that he has received 
any such injury In the case of the insane the possibility of trophic changes 
m the bones must be borne in mind 

The following remarkable case is quoted from the Annual Kejiort of the 
Board of Control for the year 1919 — 

“ W B , male 42, a genoial paralytic A few days aftei umoval of left upiitr molai 
tooth by the medical ofticor a fracture ot the lower jaw was diagnosed Some six days 
later the patient died from pneumonia, and at the post mortem examination the following 
extraordinary conditions were found - 

“ Fracture of lower jaw in front of the masseter on either side, old standmg healed frac- 
tures of the 5th, 6th, 7th, 8th, 9th, and 10th, and a double fracture of the 11th nbs on the 
right side with strong hbrous union Old standing fractures of the 7th nb (one fracture), 
8th (four fractures), 9th (five fractures), 10th (three fractures), and 11th (three fractures), 
on the loft side witli fibrous union 

‘ The fractuio of the jaw might, it was thought, have been caused by a sudden reflex 
contraction of the masseter muscles at the time of the extraction of the tooth, and the injury 
to the ribs could be stated, with probably absolute certainty, to have all existed for a con 
siderably longer period that the patient’s residence in the asylum There was no history 
of accident or injury to the patient whilst ho was in the asylum ” 

The length of time the fracture has existed may be of importance as regaids 
determining the question of criminal violence or of accident , if it is cleai that 
the fracture existed before the alleged violence was inflicted, the fact is, of course, 
greatly in favour of the accused The processes which occur in the repair of 
fractured bones are well known, but their time-values arc not capable of exact 
estimation Apart from physiological variations, the age and the state of health 
of the injured person materially influence the rate of repair , the degree of injury 
sustained by the fractured ends, and the closeness or otherwise of then apposi- 
tion have also to be taken into consideration Within the first week after the 
occurrence of the fracture there will probably be nothing to be seen on jiost- 
mortem examination beyond effused blood, with more or less tearing or bruising 
of the contiguous soft structures , shortly after, indications of repair begin 
to manifest themselves In simple fractures in which the ends of the bone 
have been kept in apposition from the first, but little, if any, ‘ provisional 
callus ” IS thrown out , it is mostly found in fractures of the nbs or of the 
clavicle — that is, in bones in which absolute rest cannot be attained After 
fourteen or sixteen days, the blood at first extravasated will have disappeared 
or nearly so , the periosteum at the fractured ends will be very vascular, and 
beneath it and between the ends of the bone will be a number of cells prolifei- 
ated from the osteoblasts amongst which calcification will be in progress Under 
the most favourable conditions complete ossification docs not take place, as 
a rule, in less than two months 

Evidence of previous fracture is usually not difficult to obtain when the 
examination is made after death. If on external examination the bone does 
not yield sufficiently clear indications, a longitudinal section of it will clear up 
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all doubts In the living an old fracture may easily escape detection If im- 
mediately after receipt of the injury perfect approximation of the broken ends 
of the bone was secured and maintained until complete ossification took place, 
especially if the part is deeply surrounded with soft structures, it will be quite 
impossible to recognise a remote fracture , if the fracture is recent it will be 
easier of recognition In exposed situations, such as the front of the tibia, 
the difficulty is lessened 

The distinction between fractures produced in the living and m the dead 
subject IS well marked, unless the fnacturo is produced immediately after death 
if it takes place six or eight hours after death there will be no blood effused 
round the ends of the bone, unless a large vein has been divided, and, even 
then, the appearance will be distinct from that caused by extravasation from 
a number of vessels during life A fracture caused immediately after death 
within a few minutes — may present an appearance indistinguishable from one 
inflicted during life 


WOUNDS PRODUCED BY FIREARMS. 

Wounds produced by firearms differ m appearance in accoidance with 
the size and kind of projectile, the velocity with which it is endowed at the 
moment it impinges, the distance of the firearm from the body, and the angle 
at which it IS presented 

Large bullets, other conditions being equal, produce more extensive wounds 
than those of less size The old-fashioned spherical bullet is more apt to bo 
deflected m its course than the modern cylindrical bullet with conical front , 
the wedge-likc properties and higher velocity of the latter missile enable it to 
make its way through obstacles which would turn a spherical bullet to one side 
A conoidal bullet endowed with high velocity causes infinitely greater damage 
than a spherical bullet, not only because it can penetrate a mass of tissues 
from side to side that would arrest a spherical bullet half-way, but also because 
its crushing action on the soft tissues and its power of splintering the bones 
are vastly greater 

When a small conoidal bullet endowed with high velocity passes through 
some of the soft structures of the body without striking any bone, the difference 
presented by entrance- and exit-wounds is not great , under ordinary circum- 
stances, however, the difference is considerable A large bullet traversing 
the body with less velocity produces a much more extensive aperture of exit 
than of entrance If the weapon is fired point-blank the entrance-wound will 
be about the size of the bullet, and will have a more or less circular outline 
with torn edges which may form angular flaps , the margins will be ecchymosed 
and slightly inverted, except in parts where there is much subcutaneous fat, 
when they will probably be everted If death is immediate, the surrounding 
skin may be pallid The exit-WOUnd will be larger and less regular in outline, 
with everted edges showing the subcutaneous fat If the weapon is presented 
at an oblique angle to the body the entrance-wound will not present a circular 
outline , it will be more elliptical, the skin being ploughed up to one side A 
bullet projected from a distance, if not too far spent to penetrate, will cause a 
larger and more lacerated entrance- wound than if it arrived with greater velocity 
Only a limited value can be assigned to this as an indication of the distance 
from the body at which the weapon was fired , much depends on the kind of 
weapon, and on the amount and the energy of the explosive used 

When a firearm is discharged into the body at a distance of a few mches 
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only, the entrance-wound, in addition to the appearances already described, 
will be blackened and, possibly, scorched The wound is diffusely blackened 
from the smoke of the explosion, and it is also tattooed by undeflagrated grama 
of powder being driven into it The flame from the mouth of the firearm may 
singe the adjacent hair and scorch the skin it may also set fire to the clothing 
111 proximity to the wound If the muzzle of the firearm is m actual contact 
with the surface of the body, the entrance- wound will be freely lacerated and 
ecchymosed in addition to being burnt Smokeless powders cause neither 
blackening nor tattooing of the skin 

If a gun loaded with small shot is fired into the body when close to it, a 
somewhat circular aperture, larger than a bullet wound and rather more irregular 
and contused at the edges, will be produced There is nothing definite about 
the exit-wound, because the whole of the original charge scarcely ever leaves 
the body , if it does, the exit- wound will be larger and still more lacerated 
than that caused by a bullet, and will, of course, be proportionately larger than 
its own entrance-wound Usually the pellets are severally deflected within 
the body, and do not traverse it en m<isse, the consequence being that the 
exit-A\ ound may be less than the entrance- wound , very often there is no exit- 
wound at all If a gun loaded with shot is fired at the body from a short distance, 
the surface will be more or less peppered by the pellets, with possibly the pro- 
duction of an irregular wound caused by some which have not spread so widely , 
at a greater distance, there will be isolated pellet wounds only It is impossible 
to assign with accuracy the respective distances at which these various results 
are produced Some guns carry much closer than others , the quality of the 
powder also exercises a considerable influence, and probably the manner of 
loading 

When both entrance- and exit-wounds are present, a line drawn between 
them and prolonged on the side of the entrance-wound will enable some idea 
to be formed as to the situation of the weapon when fired The information 
thus obtained is less reliable if the wound has been produced by a spherical 
bullet than with a conical projectile, because of the greater liability of the 
former to deflection When the position of the deceased at the moment the 
weapon was fired is known, or can be inferred, the spot whence it was fired 
may be approximately ascertained , a man has been shot dead when writing 
at a table on to which the upper part of the body fell forwards , in such a case 
it is not difficult to allot the position whence the weapon was fired If the 
projectile has traversed the body the entrance- and exit- wounds must be differ- 
entiated When there is but one wound, the course taken by the projectile 
within the body may afford a clue as to the relative position of the firearm 
and the deceased, possible deflection of the bullet being taken into account 
Marks produced by the projectile on neighbourmg objects, such as furniture, 
or on the walls of a house, may afford a clue to the direction in which the weapon 
was fired 

In the case of Reg v Mon/ion, Edin , 1893, the prisoner was accused of having murdered 
a fnend named Hambrough, by hrmg a gun at him whilst they were out shootmg, the dead 
body being found on a “ dyke ” or turf wall On three trees m a Ime with the body pellet- 
marks wore found which, if caused by pellets from the fatal charge, proved that whilst 
the deceased was standmg on the dyke the gun was fired from a horizontal position , this 
pointed to homicide The defence alleged that the marks were of earlier date than that 
of Hambrough's death The shot struck the head of the deceased obliquely, en masse, 
which indicated a very short range From experiments, specially made, Littlejohn con- 
cluded that the distance of the weapon from the head of the deceased was between three 
and nineteen feet, probably nine feet For the defence Hay stated, as the result of experi- 
ments made by him, that it was from a few mches to four feet, or withm arm's length The 
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weapon being charged with ambente — a smokeless explosive — the absence of blackening, 
or of powder marks about the wound, was without significance A verdict of not proven 
was returned 

Senous wounds may be produced by firearms charged with powder only, 
especially if the substance used as wadding is of a dense nature If the wadding 
penetrates the skin it proves that the weapon was discharged within a few feet 
of the body 

When the bullet remains within the body it is not to be assumed that it 
was fired from a distance, its momentum being partly spent, for although a 
rifle bullet under ordinary conditions would traverse any part of the body 
if discharged into it at short range, it is not so with all revolvers A long-barrelled 
rifled revolver would probably send a bullet through the body if fired at short 
range , but small pocket revolvers for the most part leave the projectile within 
the body , when such a weapon is fired at the head, in close proximity to it, 
the bullet remains within the cranium or is imbedded in some part of the skull 

Attention must also be paid to the holes made in the clothing by the passage 
of a bullet through it Trevor ^ has described a case in which the fibres of a 
chemise surrounding an entrance-wound projected outwards in a direction 
contrary to that which might have been expected This was due to the gush 
of blood washing out the fibres, and then to subsequent stiffening of them by 
the blood The outer surface of the cloth was slightly charred 

In estimating the risk to life from wounds produced by firearms it is to be 
remembered that after the immediate results of the injury are recovered from, 
secondary haemorrhage and a variety of inflammatory jirocesses of a kind 
dangerous to life may set in 

It has been asserted that recognition of an assailant in the dark by the 
light given off from a firearm discharged neai to the person assaulted is not 
possible Much depends on the relative position of the parties , if the assailant 
IS well within the field of vision of the person at whom he fires, recognition 
IS quite possible , if at the extreme limit, it is doubtful 


WOUNDS IN THEIR CAUSAL RELATION. 

The duty of the medical witness does not end when he has arrived at a 
conclusion as to the mode of death In many cases when a dead body is found 
without any history — death being due to wounding — the question is asked, 
were the wounds caused by accidental, homicidal, or suicidal violence ? 

This important and, in some instances, formidable question — formidable 
on account of the obscunty of the indications from which an answer is to be 
obtained — involves the methodical consideration of a number of criteria which 
universal experience has formulated as aids to diagnosis, and, what is of no 
less moment, a keen observation of the smallest details which are special to 
each case A wound has to be considered in relation to its position, its nature 
— whether incised, contused, etc — its direction, and its extent. If the body is 
examined in the position and at the place in which it was found, circumstances 
of external relation are to be taken into account — as footmarks, blood-stains, 
indications of a struggle having taken place, the presence of a weapon in the 
hand or near the body of the deceased, any change in the position of the body 
after death, with other matters that present themselves to an observant eye 
A minute investigation embracing every perceptible detail should be made — 
^ Trans of Med -Leg Soc , 1913. 
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note-book in hand — before anything is disturbed , if this precaution is not taken, 
the unravelling of some important particular may be enhanced in difficulty or 
even rendered altogether impossible 

THE POSITION OP THE WOUND. 

Almost any j)art of the body may be wounded by a second person ceitain 
parts arc inaccessible to the suicide, and certain others are preferentially selected 
by him These axioms, for the most part, hold good, but they are not without 
exceptions The front and more exposed parts of the body are usually selected 
by the suicide , the throat and chest for incised wounds and stabs , and the 
orbit, temples, mouth, and cardiac region when firearms are resorted to The 
position of suicidal wounds vanes in relative frecjucncy in different countries, 
in Great Britain one of the commonest modes of committing suicide is by an 
incised wound of the throat , on the Continent, cut-throats, in comparison 
with other suicidal wounds, are not nearly so numerous Stabs in the thioat 
ar(‘ suspicious of homicide, but instances are not wanting in which suicides 
have inflicted upon themselves wounds of this ch'scription Incised wounds 
of the throat, apart fiom any other injuries, jioint to eithei suicide or homicide, 
and away from accident Stabs in the back are more likely to be homicidal 
than suicidal, but, with the (‘xception of the area covered by the scapulae and 
the space between them, a man might stab himself in the back were he so dis- 
posed The ordinary suicide selects an ordinary position on winch he inflicts 
wounds for the purpose of putting an end to his life , with lunatics the case 
IS different , they arc just as likely to put an end to themselves in some unheard- 
of way as they are to adopt one of the more usual methods Little ^ reports 
the case of a woman, aged thirty-six, recently dischaigcd from an asylum, who, 
with a blunt table-knife, made a wound in the back of her neck which half 
severed the head from the trunk , all the tissues were divided as far as the spinal 
canal, which was opened, the cord just escaping injury she died on the sixth 
day after inflicting the wound In another case,^ a man was found standing 
with a large gash in his abdomen, from which he was pulling out his intestines , 
a coil of the ileum, almost severed, was outside the abdomen , he lived a few 
hours It IS interesting to note that a well-marked intussusception of the 
ileum of several days’ standing was present 

Contused wounds on the head, when not due to accident are indicative of 
homicide, but an insane person may inflict such wounds on himself Smith * 
relates the case of a man who placed himself before a looking-glass, and struck 
repeated blows on the top of his head with a hammer weighing nearly 3 pounds 
An area 3 inches in diameter was divested of scalp, and a fracture of the skull 
2 inches m diameter, depressed f inch, was produced, the bones being splintered 
around Staples^ gives an extraordinary instance of self-inflicted injuries to 
the head which came under his notice, and supplements it with thirteen other 
cases by various observers A man drove into his head two stone-chisels, each 
8^ inches long, and } inch in diameter, using for the purpose a wooden mallet 
weighing 2| pounds One of the chisels was driven through the head from 
right to left, entering in the right temporal region, and emerging on the left 
nearly in a direct line, the point projecting 1^ inches, the head of the chisel 
being close down to the scalp , the other chisel was driven into the centre of 
the forehead, penetrating at least J inch into the frontal lobe After inflicting 

‘ The Lancet^ 1889 » Med Ttmes and Cfat , 1878 

* London Med. Recorder, 1890 *Joum Amer Me^ Assoc, 1887 
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the injuries, the man, with the chisels in his head, approached a glazed door, 
through which he was seen by two persons , he stooped and tried to unlock 
the door, but did not succeed in doing so When the door was broken open, 
he walked a distance of 40 feet with but little aid, and was able to talk The 
chisels were withdrawn with considerable difhculty, and he died about hve 
hours afterwards There is much to be learnt from these cases as regards tlie 
immediate effects of severe injuries to the head , in both, repeated blows were 
stiiick without producing unconsciousness, and in the second case the patient 
was not only conscious, but ho could talk and walk m spite of the desperate 
nature of the injiiiies inflicted on the biain Such instances are to be remembered 
by the medical witness when asked as to the possibility of similar wounds being 
self-inhicted, and also as to the possibility of individuals retaining consciousness 
and power of locomotion and speech after the receipt of severe injuries to the 
head, whether self-mfiicted or not 

Suicidal wounds from blows on the head aie usually inflicted within a limited 
aiea, and have moie or less the same diiection , they are generally on the 
top or fiont of the head being parts most accessible The presence of othei 
wounds on the body may be significant — Are they all compatible with suicidal 
causation, or do they rather resemble homicidal wounds ^ Indications of resist- 
ance, especially on the hands and arms, should be looked for Homicidal lu'ad- 
wounds are often on or towards the occiput, the victim being attacked from 
behind If the victim is not rendered insensible by the first blow, he will in- 
voluntarily put up his hands to protect his head, and, consequently, the backs 
of the fingers will probably be bruised Accidental wounds on the head are 
usually on the veitex when produced by falling head downwards, and partake 
of the nature of an injury caused by a single blow, which, however, if the body 
falls from a great height, may be of suflii lent force as to smash the vault of the 
cranium into fragments Accidental wounds resulting from stones and like 
objects being projected through the air and striking the head may, of course, 
be found on any part of it 

Wounds of the male genital organs, if not accidental, are for the most part 
self-inflicted Ablation of the penis or of the testicles, or even of both, scrotum 
included, is not an uncommon act on the part of a man labouring under sexual 
monomania, or under some form of insanity in which the fixed idea prevails 
that the sexual organs or functions are the cause of his misery , occasionally, 
wounds of the male genital organs are criminally inflicted out of revenge 
Wounds of the female external genitals are chiefly accidental, or are due to 
criminal violence 

Incised or punctured wounds of the limbs may result from criminal violence 
or from accident , in the former case, they are not unfrcquently brought about 
by attempts at self-protection Occasionally suicides make incisions into the 
arms and legs, with the object of dividing blood-vessels so as to cause death 
from haemorrhage 


THE NATURE OF THE WOUND. 

Contused wounds are usually either accidental or homicidal, they are 
xarely of suicidal origin Incised and punctured wounds may be homicidal, 
suicidal, or accidental, the probability in each case being governed by their 
position and extent So far as position goes, the same may be said of wounds 
produced by firearms. 

Unusual methods of causing death sometimes betray their homicidal or 
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suicidal origin , and at others, in the absence of circumstantial evidence, or 
of that of an eyo-witness, they leave the matter in doubt Of the former class 
are those exceptional cases m which a man prepares an elaborate apparatus 
for self-destruction For example, a man constructed a guillotine in such a 
way that a suspended axe-blade was liberated after a certain amount of water 
had run out of a can, in the bottom of which was a hole — the loss of weight 
caused by the water flowing from the can eventually released a detent by which 
the axe-blade was held up An open cavity was prepared, in which a large 
quantitv of ether was exposed immediately under the nose of the suicide The 
axe fell in due time and decapitated the constructor of the machine, probably 
after he had been narcotised, or, possibly, was dead from inhalation of the ether 
vapour ^ In a case reported by Leadman,^ a man committed suicide by placing 
a dynamite cartridge in his mouth, lighting the fuse and then awaiting the 
explosion The soft palate and tongue were torn and mutilated, the teeth broken 
off, the superior maxillary bones separated and fractured, and the inferior 
maxilla was broken into about twenty pieces , notwithstanding all this, the 
skin of the lips and cheeks was intact , the man lived two hours Other similar 
cases have occurred Such a mode of death could only result from suicide 
or accident, and much more probably the former 

As an instance of death caused in an unusual way, which would give rise 
to suspicion of homicide in the absence of eye-witncsscs, the following, recorded 
by Stephens,® is a striking example — A man suffering from melancholia (who 
not long before had been discharged from an asylum), whilst at work foiging 
nails, was seen with a red-hot iron rod, about two feet m length, the cool end of 
which was against the wall, and the heated end against his belly One of his 
fellow workmen gave him a push and made him drop the iron , he said that 
he should be all right if he was allowed to go on with his work, and he was- 
permitted to do so Not long after he made the iron white-hot, and succeeded 
in thrusting it four or five inches into the abdomen , he died the following 
day 


THE DIRECTION AND EXTENT OF THE WOUND. 

Most men and women are right-handed, and, consequently, incised and 
punctured wounds suicidally inflicted usually take more or less a definite 
direction, due to the weapon being wielded with the right hand , but apart 
from the exceptions which obviously occur m the case of left-handed persons, 
the indications afforded by the direction of a wound are not to be regarded 
as absolutely distinctive It is quite true that the direction of a wound often 
enables a correct opinion to be formed as to its suicidal or homicidal origin , 
still, should the direction not agree with that which is held to be charactenstic- 
of suicidal wounds, suicide is not, therefore, to be excluded from consideration, 
unless the position and direction are such as to make it impossible for the 
wound to have been self-inflicted Experience teaches the necessity of great 
caution m applying general rules to special cases , in all doubtful cases allow- 
ance must be made for exceptional occurrences 

Incised wounds of the throat self-inflicted by right-handed persons usually 
run from left to right in an oblique direction, the beginning of the cut being 
at a higher level than its termination In producing them the blade of the 
razor or knife is applied to the left side of the throat above the thyroid cartilage 

' Boston Med and Surg Journ , 1880 • Bnt Med Joum , 1881 

* Bristol Med -Chtr Joum , 1888 
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and IS drawn obliquely downwards across to the light Such is the rule, but 
it has its exceptions In a case recorded by Mackenzie,^ a man cut his throat 
with a razor , the wound was on the right side of the throat, and extended 
from about the angle of the jaw to nearly the middle line of the neck on a level 
with the hyoid bone, the direction being from right to left At its commence- 
ment the incision was clean, at its termination it was hacked and irregular 
The patient, who was right-handed, afterwards explained that he held the razor 
(which was blunt) in the right hand, and cut from behind forwards 

Suicidal cut-throat wounds are sometimes made below the thyroid cartilage , 
such wounds are usually short in length and horizontal in direction, occupying 
the middle of the throat, between the sterno-rnastoids, which frequently escape 
injury At other times a clean sweep is made through the whole of the soft 
structures of the anterior segment of the neck In suicidal cut-throat wounds 
the skin is usually the last structure divided- -the w ound gradually becoming 
shallower as it reaches its termination , in homicidal wounds of the throat 
the end of the wound is often under-cut the skin not being divided as far as 
the underlying tissues are Two statements are fiequently accepted in relation 
to extensive wounds of the throat one is, that after the carotid artery or jugular 
vein is wounded the person so injured is at once deprived of the power of move- 
ment and dies immediately , the other is, that in the case of suicides the incision 
18 never deep enough to implicate the bodies of the vertebrae Both these state- 
ments are shown to be incorrect by a case which happened in the Salford Royal 
Hospital in 1883 A man was admitted for fractured femur and was placed 
in the hoist for the puipose of being transferred to the ward A nurse in an 
upper storey, who happened to look down into the hoist as it ascended, saw 
the man take a pocket-knife out of his pocket and apply the blade to his throat , 
she gave the alarm, the hoist was stopped and a house-surgeon and a porter 
seized the man to prevent him doing himself further mischief He had made 
a large wound, and, notwithstanding all efforts to restrain him, he succeeded 
in getting his fingers into it and tearing it further open , he died in a few minutes 
The author examined the body immediately after death, and found the right 
carotid artery and jugular vein divided and the body of one of the vertebrae 
distinctly notched by the blade of the knife The fractured femur for which 
the patient was admitted was due to a fall from a height, which, at the time, 
was supposed to be accidental it really resulted from an attempt at suicide, 
and having failed the man took the earliest opportunity of effecting his purpose 
in another way It is not unlikely that the cries of the nurse increased his 
desperation and thus caused him to use unwonted force , hence the injury 
to the vertebrae 

The extent of the injuries that a suicide may inflict on his throat is exemplified 
by another case which was admitted into the Salford Royal Hospital, reported 
by Lord ^ A man, fifty-eight years old, was brought to the accident room W’th 
a large open wound in the throat , he died five minutes after admission, having 
survived the injury rather more than an hour Shortly after, his son appeared 
with something in his hand which he said his father had cut out of his own 
throat , this turned out to be the entire larynx — the thyroid and ciicoid carti- 
lages, together with the first and part of the second ring of the trachea , the 
whole had been cleanly excised without injuring the large vessels of the neck 
Harrison® relates a similar case of a woman, aged forty-one, who excised her 
own larynx, cricoid cartilage, and five rings of the trachea without wounding 

^ Brit Med Journ , 1887 * Trans Path Soc Manchester^ 1892 

• Bnt Med Journ , 1883 
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tho carotids death (luickly followed In a thud case leportcd by Aczel ' 
a woman lived between siv and seven hours after she had excised her larynx 
without injuring the adjacent large vessels An mstam e of sur\ival for a time 
from minieious and seven' self-inttit ted injuries to the neck and chest is afforded 
b) a case admitted into Middlesex Hospital under Hulke ^ A man committed 
suKide b> attempting to cut off his head from behind with a shoemaker’s 
knite , as this failed he stabbed himself repeatedly in the chest and finally 
cut his thioat Crossing the nape of the neck were three deep, jagged, incised 
wounds, a jagged incised wound crossed the front of the throat from the 
j)osterioi border of the left steino-mastoid to the middle of the right sterno- 
mastoid Hcveiing the depiessors of the hyoid bone and cutting out a portion 
of till' th>ioid caitilage On the front of the left side of the chest were four 
stabs, two of which jienetrated the pleuial sacs 'i’he man survived a week 

Homicidal incised wounds of the throat, when inflicted b) a right-handed 
man facing his victim, are from right to left, and are usually moie horizontal 
than suicidal throat-wounds If the assailant stands behind the victim the 
wound may clos(*ly usemble one of suicidal oiigin the position and movement 
of the hand and arm being very like that of a person who inflicts a wound on 
his own throat In such a lase the incision will be from left to right, and will 
jirobably sever the whole of the soft structures down to the vertebra), one of 
which may be nicked Ver}^ deep and extensive division of the soft structures 
in front of the thioat, esjiecially when associated with nicking of a vertebra 
IS regaided as an indicative of homicide , the indication for the most part holds 
good, but, as already stated, a like condition may exceptionally be met with 
in suicidal cut-throats 

Suicidal stabs of the chest are usually on the left side in the case of iight- 
handed men, and they take a downward and inward direction if there is more 
than one such wound, all will generally be found within a circumscribed area 
Multiple stab wounds of the chest of homicidal causation are usually distributed 
ovei a wider area, and are more hoii/ontal in direction , they may be from 
below ujjwaids, whicli is rarely the case in suicidal stabs The occiirrenci' of 
several 8t«ib wounds on the front of the chest, more than one of which may 
be sufficient to cause speedy death, does not necessarily contra-indicate suicide 
An instructive case of this kind is related by Newnham ® A man was found 
dead with the light hand clenched tightly and a small knife lying in front of 
him on the ffoor On the front of the chest, one inch to the inner side of, and 
three-quarters of an inch above, the left nipple, were five small wounds, trans- 
verse in direction, each about three-quarteis of an inch long by a quarter of a 
inch wide Just to the inner side of the nipple was another wound half an 
inch in length, and about one inch below the nipple was a small wound also 
about half an inch in length The direction of the six w^ounds first named was 
downwards and slightly inwards , all corresponded externally to the third 
intercostal space, and they penetrated the thoracic wall in the fourth interspace 
On the left side of the pericardium was a transverse wound one inch in length , 
the left ventricle was penetrated by two transverse wounds each three-quarters 
of an inch long, and the heart was wounded in three other places All the 
wounds were of suicidal origin The multiplicity of wounds in this case 
might be regarded as indicative of homicide, but against this view is the 
extremely limited area they occupied , more than one plunge of the blade, 
which produced a separate external wound, coincided so closely in direction 
1 dijdydszat, 1894 * The Lancet, 1889 
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as to make but one large opening in the pericardium, and the two penetrat- 
ing wounds of the ventricle were only separated by a narrow tongue of the 
ventncular wall It would be extremely improbable that a number of 
wounds homicidally inflicted could be planted so closely together , the struggles 
of the victim to escape would present a fresh part of the chest wall to the knife 
each time it fell The fact that the light hand was tightly clenched, the knife 
being found on the floor, might, in a doubtful case, have given rise to suspicion 
When the weapon that has caused the wounds is found tightly grasped in the 
hand which corresponds with the position and direction of the wounds, the 
presumption of suicide is strongly corroborated , if it lies loosely in the hand 
so that it can be lifted away without difficulty, no reliable inference can be 
drawn , the case may cither have been one of suicide, or a second person after 
inflicting the wounds may have placed the weapon where it was found in order 
to simulate suicide 

Penetrating wounds of the back arc very suggestive of homicide , in ex- 
ceptional instances they may be due to accident, as when a man falls backwards 
on a pointed object 

As a means of determining between suicide and homicide when death has 
resulted from wounds inflicted by cutting instruments, considerable importance 
IS attached to the presence of cuts on the hands and fingers , they are regarded 
as indications of resistance to homicidal violence, but, exceptionally, they 
may be met with in suicide In a case reported by Alexander ^ an officer was 
found with two deep incised wounds on the front of the abdomen, and one 
on the back near the spine There were twenty-six wounds about the left 
breast, some penetrating the thorax, and both hands were dreadfully mutilated 
A sword covered with blood and bent to an angle of 45° was lying beside the 
patient, who survived several hours, and explained that he had tried to transfix 
himself by placing the hilt of the sword against the wall and then pressing 
forward on the point of the blade On failing he tried a second time, when 
the blade penetrated the abdomen and impinged on the spine , he withdrew 
it with great difficulty, his hands being cut in the act of pulling it out He 
subsequently attempted to perforate the heart A somewhat similar case 
was admitted into University College Hospital under Beck ^ A man placed 
the point of a sword-stick against the chest, just below and to the outer side 
of the left nipple, and drove it in by running against a wall The blade pene- 
trated eleven and a half inches backwards, slightly downwards and to the right , 
it was firmly fixed, and was removed with difficulty, having probably pierced 
one of the vertebrae , at the point of entry one of the ribs was fractured The 
man was living when admitted into hospital 

Maschka ® relates a case which furnished an extreme example of the excess 
of violence not unfrequently resorted to by lunatics in the suicidal act A man, 
aged fifty-one, after being in an asylum for two months, had so far recovered 
as to be entrusted with a knife for the purpose of cutting an apple He was 
afterwards found bleeding profusely from no less than 285 punctured wounds, 
of which 200 were on the left half of the chest, 50 on the inner side of the left 
forearm, and 28 on the inner side of the right forearm, the left radial and 
ulnar arteries were divided Six of the chest wounds penetrated the thorax, 
the left lung being compressed by blood collected in the pleural sac The man 
survived nearly twenty-four hours, eventually dying from haemorrhage 


^ The Lancet, 1885 
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GENERAL CAUSAL INDICATIONS. 

Amongst the indications by which an opinion may be formed or strength- 
ened, as to whether death was due to accident, homicide, or suicide, are the 

position of the body when found, the presence on it of bruises OF blood-stains, 
the state of the clothing and surroundings, the presence of a weapon, its position 
in relation to the body, and, in the case of a weapon other than a firearm, marks 
of blood on it 

The position of the body itself may afford a clue to the way in which the 
wound was caused, especially wlien considered in relation to the surroundings 
When called upon to investigate a suspicious case, careful scrutiny should be 
made for foot-marks on the floor of the room in which the body is found, and also 
m the adjoining corridors , any passing to and fro should not be jicrmittcd 
until a thorough investigation has been made If blood has flowed on to the 
floor, it IS probable, in the case of homicide, that the murderer will have trod 
on it and will have produced marks indicative of his subsequent movements 
To avoid error the soles of the feet of the deceased should be examined, as a 
person, after fatally wounding himself and soiling the floor with blood, might 
tread in it and then walk about and thus make suspicious footprints , if he 
has done so, signs of the original haemorrhage will jirobably accompany the 
footprints, as blood will continue to flow from the wounded parts whilst the 
individual perambulates the chamber When a murderous outrage has been 
conducted with great deliberation, the murderer or murderers have been known 
to remain m the house a considerable time after the death of the victim, and to 
leave distinct imprints in masses of coagulated blood , these, along with other 
foot-marks, should be measured, and, if possible, sketched or traced Marks 
produced by blood-stained fingers on clothing, furniture, or walls should be 
carefully preserved, as they may be of great value m identifying an assailant 
(see p 65) For the same reason weapons and other articles which may bear 
impressions of fingers should be handled as little as possible 

Marks on the dead body or clothing, caused by blood-stained fingers, should 
be examined with reference to position , a mark on the right side of the body, 
produced by the fingers and thumb of the left hand, would be a suspicious 
indication Fmger-stains may exist on parts of the body where they could 
scarcely be self-produced , as, for instance, between the shoulders The appear- 
ance of blood-spurts on clothing or on furniture has been previously described 

Bruises on the body of the deceased may be of great significance , they 
should especially be sought for on the throat, chest, and arms Notice should 
be taken of the presence of marks or indents produced by the finger-nails , they 
may be so well imprinted as to suggest that the assailant had exceptionally 
long nails and this may serve as a clue Too much should not be made of 
slight ill-defined bruises which may have existed some time before the fatal 
injury was inflicted 

A disordered state of the clothing is suspicious of homicide, but it may be 
due to frantic movements on the part of a suicide If the body is in bed, clad 
in night attire, disarrangement of the clothing is very easily produced, and 
would only be of significance if sufficiently marked as to suggest that a struggle 
had taken place On the other hand, if the bed-clothes are exceptionally 
straight, they may have been readjusted by the murderer to obliterate previous 
disorder , m this case the straightening will probably be overdone Lunatics, 
before committing suicide, have been known to throw all the furniture in the 
room into disorder, giving nse to the appearance of a struggle having taken 
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place , the fury of the insane person may be so maniacal as to cause him to 
completely wreck the contents of the room before putting an end to his life 
Excess of damage to furniture, with probably the presence of a single fatal 
wound on the victim, would be sufficient to clear up the case , a Icssei degree 
of disorder would be more suspicious, but when a madman begins he usually 
makes a full end 

Stabs or other similar wounds inflicted through the clothing should be 
carefully inspected, and the wounds on the body compared with the cuts through 
the clothing before the latter is taken off This is especially necessary when 
the body is fully clothed 

A knife tightly gripped m the hand of the deceased has already been pointed 
out as an indication of suicide , more frequently it is found lying near the body 
When an investigation takes place on the spot, the position of the weapon in 
relation to the body should be noted bidore anything is disturbed In ex- 
ceptional cases of suicide the knife or razor with the blade closed had been 
found by the side of the body , in one instance the razor was found m the 
pocket of the deceased , such an unusual disposal of the weapon probably 
resulted from persistence of an habitual action which custoinaiily follows the 
use of a pocket-knife- the folding blade of the razor suggesting the act When 
death has been caused by stabs or incised wounds, the absence of a knife or 
other likely weapon is suggestive of homicide Sometimes wounds are homi- 
cidally inflicted with one weapon and another is left near the body in ord(‘r to 
suggest suicide The implement left is almost always one belonging to the 
deceased, and it has happened that the only available one was much too small 
to have produced the injuries found on the body for instance, a clean sweep 
of all the soft structures of the neck down to the vertebree, such as might be 
made with a carving-knife, could not well be made with a small-bladed pen- 
knife 

The amount of blood found on the weapon varies, and may be quite in- 
significant, even when no attempt has been made by wiping or washing it to 
remove all trace , thus a long-bladed knife rapidly plunged m and withdrawn 
may show slight indications of blood, although a large vessel has been divided 
This IS partly due to cjuick withdrawal before the bleeding begins, and partly 
to the blade being clasped by the skin and thus wiped as it emerges , it is still 
more likely to be free from blood if the wound is inflicted through the clothing 
In such cases the blade presents the appearance of having received a thin 
coating of red lacquer, the actual tint produced being yellow rather than red 
A short-bladed knife will probably show more blood near to, and on the handle 
Directions have been previously given for examining blood-stained instru- 
ments All that IS necessary to say in addition is that, before dissolving off 
the stain, the blade of the instrument should be scrupulously examined for 
hairs, etc , with the low power of a microscope 


THE CAUSAL RELATION OF WOUNDS PRODUCED BY 
FIREARMS. 

With regard to wounds inflicted with firearms there are certain special 
indications which aid in determining whether death resulted from accident, 
homicide, or suicide. Unless smokeless powder has been used, the chief of these 
IS the presence of particles of powder in the wound, and of general blackening 
in its vicmity, or of one hand Blackening of the wound merely shows that 
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the weapon was fired close to the body , blackening of the hand tends to prove 
that the wound was self-inflicted, either accidentally or suicidally Singeing 
of the hair, scorching of the skin or of the clothing, the character and size of 
the wound, all yield evidence as to whether the weapon was fired close to or 
at some distance from the body , the bullet, if found, may give a clue as to the 
kind and bore of the firearm The wadding used in charging a shot-gun has been 
found in the wound, and, being composed of a piece of paper, has been traced 
b> the printing or wilting on it to its original owner , at the present day the 
employment of bieet h-loading firearms, which necessitates the use of cartridges, 
lessens the chance of discovery in this Avay of the person who has discharged 
tli(‘ weapon In all cases any projectile or other substance in the wound should 
b(' preserved 

Blackening of the wound being evidence of close proxinut} of th<' muzzle 
of Ihe firearm to the body at the moment of discharge, is absence of blackening 
(ordinary gunpowder being used) proof of the contrary^ When a firearm is 
discharged at the body within one or two feet, some amount of blackening 
IS almost mvaiiably produced, but exceptional cases are recorded where no 
blackening of th<‘ wound was present, although the firearm w^as held in the 
hand of the victim A case is lecorded by Casper-Lirnan (Ic) in which the 
dcMcI body of a man was found shot thiough the heart There was no blackening, 
neither loiind the wound, on the neck, nor on the face, the case, however, 
was undoubtedly suicidal Hubbard^ relates a very interesting case of this 
kind with some experiments made in relation to it -A man was seen flourishing 
a revolver, he then sat down under some bushes , a few minutes after a shot 
was heard, and his body was found with a bullet-hole in the centre of the fore- 
h<‘ad The wound was not m the least powder-marked, but all the evidence, 
except want of blackening, pointed exclusively to suicide The four remaining 
charges in the revolvei were fired at targets covered with white chamois-leather 
at distances of 3, 8, 18, and 30 inches respectively, and in every case the target 
was blackened It appears from these cases that suicidal death from firearms 
IS not invariably accompanied by blackening of the skin in the neighbourhood 
of the wound, and therefore, that m suspected homicide by firearms absence 
of blackening is not inconsistent with the weapon having been fired close to 
the body— at a distance equal to that from which a man might fire a revolver 
at himself The experiments with the targets seem to contradict this, as it 
w'ould be impossible for anyone to fire a revolver at his own forehead at a greater 
distance than 30 inches , the teaching of actual cases, however, must be accepted 

Blackening of the hand is not a necessary result of firing a revolver, and, 
therefore, it may be absent in cases of suicide by means of such a weapon 

With smokeless powder there is no burning of the skin or scorching, and 
the tattooing is much less evident Some smokeless powders, for example 
cordite, cause definite blackening, but not scorching 

It is important for the medical jurist to bear m mind that after a man has 
inflicted a series of potentially fatal gunshot injuries on himself, he may be 
able to discharge the weapon a second time into his body Harvey ^ records 
the case of a man who discharged a sporting gun loaded with small shot into 
his left side , the seventh and eighth ribs were smashed, and a wound about 
four inches below the nipple was produced, which extended about six inches 
downwards in the direction of the stomach and transverse colon Notwith- 
standing this severe injury the man placed another cartridge m the gun and 
fired it into his mouth The roof of the mouth and the left side of the face were 
‘ New York Med Joum , 1887 » Br%t Med Joum , 1896 
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blown away , the brain was disorganised and the cranial bones were broken 
into twelve or fourteen pieces, which were found lying loose in the cranial 
cavity, and yet the scalp remained intact Revolver-wounds of the head or 
of the heart are by no means invariably fatal at the moment It would bo 
natural to infer that a man who liad projected a bullet through his heart would 
be quite unable to file a second shot through his brain , oi, having lodged a 
bullet in the brain, to shoot himself through the heart Both of these events, 
however, have happened, not m one solitary instance only, but in a considerable 
number of cases Want of knowledge as to the possibility of such occurrences 
has led medical witnesses to regard the occurrence of two such wounds, ipso 
facto, as proof of homicide In a case recorded by Hubbard,^ a man was found 
dead in his own bam , his revolvei, which contained five chambers (three 
of which had been discharged), lay within reach of his right hand There were 
three bullet-wounds on the body , two of them m the cardiac region -the 
scorched and powder-burnt clothing indicating very short range, the third 
was in the right temple, and penetrated the biain at least four inches , this 
wound was also powder-burnt and was evidently inflicted last One of the 
bullets fired at the heait missed it , the other entered the cavity of the right 
ventiicle This was an undoubted case of suicide Agnew ^ quotes a number of 
cases of a similar nature A student shot himself m the head, walked along a 
jiassagc to his bedroom, and then shot himself in the heart A policeman, 
in the presence of witnesses, shot himself through the head, and then fired a 
second shot into hia chest, the first ball entered the right temple, and was 
found within the cranial vault on the opposite side , the second ball entered 
th(‘ Tight side of the heart death from internal haemorihagc occuiring in about 
five minutes A boy, aged nineteen, inflicted with a revolver foui wounds on 
his own pel son The first bullet entered the forehead, and, after taking a cir- 
cuitous route, lodged about the middle of the left temporal lobe , the second 
bullet passed through the sternum and cut through the left ventricle of the 
heart, on a level with the mitral valve , a third shot entered the abdomen, 
and the fourth penetrated the neck , death ensued from hsemorrhage into the 
pericardium 

Wounds from firearms on the back of the body are suspicious of homicide , 
it IS not impossible, howevei, for them to be self-inflicted either accidentally 
or, under special circumstances, suicidally A wound in the back has been 
accidentally caused by a sportsman dragging aftei him through a hedge a loaded 
gun with the muzzle pointing towards him A gun resting insecurely against 
some object may be accidentally disturbed and discharged into the back of a 
bystander as it is falling Exceptionallv, suicides have shot themselves through 
the back of the head Haberda ^ examined the body of a man who shot himself 
through the head in the presence of a number of people in a caf6 , it was found 
that the bullet had entered exactly at the meeting of the sagittal and the 
lambdoidal sutures A man at the moment of pointing a revolver at his heart 
may be discovered, and in the attempt to wrest the weapon from him, it may 
be accidentally directed towards his own back, and fired while still grasped in 
his hand There is obviously a limit to the angle at which a revolver can be 
presented to the back whilst in the hand of the suicide , but it is to bo borne 
in mind that, during a desperate stniggle, a direction of the barrel quite un- 
attainable by voluntary effort may be accomplished with the unpremeditated 
assistance of a second person In such cases, the position of the entrance- 

* New York Med Journ , 1887 * Medical News, 1887 

• MtUhetlungen a d InsUt f ger Med Wten, 1891 
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wound IS of less importance than the direction taken by the bullet, allowance 
being made for deflection caused by its striking a mass of bone, such as the body 
of a vertebra If the entrance- wound of an injury suicidally inflicted is situated 
towards the middle of the back, and the course taken by the bullet is nearly 
m the postero-anterior line, the muzzle of the revolver must have been close 
to the body, and there would consequently be blackening bruising, and, pro- 
bably, scorching of the surrounding surface 

In some cases of suicide with a revolver the weapon is found tightly gripped 
in the hand after death , this affords as conclusive proof of suicide as any 
evidence short of that of an eye-witness More frequently the weapon will 
be found lying on the ground close to the body If the revolver lies loosely 
in the hand the case may be one of suicide or of homicide , in the latter case, 
the weapon has been placed m the hand of the deceased in ordei to divert sus- 
picion from the murderer When a man accidentally shoots himself fatally 
whilst examining a revolver the weapon falls from his hand, as it is but loosely 
held at the moment it is discharged , the grip with which a revolver is retained 
in the hand after death is a prolongation of that due to powerful emotion 
-with which it was held during life , this is wanting in accidental shooting 
Sometimes the weapon cannot be found , although this is suspicious, it is by 
no means conclusive of homicide , a suicide, after shooting himself, occasionally 
throws the weapon away, and if this takes place m the open air the revolver 
may escape discoveiy, or a passer-by may pick it up without any suspicion 
that its dead owner is lying a few feet away 

When more than one wound is found on a dead body it may be of importance 
to determine whicli was last inflicted , this is not difficult if only one of the 
wounds IS of such a nature as to be speedily followed by death In some in- 
stances there may be two wounds, each of which would be likely to cause 
immediate death , as, for example, bullet-wounds of the heart and brain 
The illustrations already given of double wounding of this description show 
that sometinies the heart and sometimes the head is first wounded The course 
taken by the bullets and the amount of damage they have inflicted on the 
respective organs may possibly admit of the formation of an opinion , but, 
unless the indications are well marked, it is advisable not to make a definite 
statement The opinion which has been often expressed that immediate in- 
sensibility necessarily occurs after bullet- wounds of the brain is not in accordance 
with facts , it IS quite true that immediate loss of consciousness usually follows 
the passage of a bullet through the brain, but exceptions arc sufficiently numerous 
to forbid an unqualified asseition that this necessarily took place in the case 
of a dead body found thus wounded In the greater number of the cases above 
cited the head was wounded before the heart, but they are not to be accepted 
as conclusive precedents 


THE CAUSES OF DEATH FROM WOUNDS. 

When death results from wounding, medical evidence will be required to 
prove the cause of death, and the relation between it and the injuries found on 
the body In a great number of cases the cause of death and its relation to 
the injuries is patent, m some the cause of death is obscure in others, it is 
obvious, but its relation to the injuries is difficult to trace The causes of 
death may be divided into those which are (a) immediate, and those w hich are 
(b) remote. 
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(a) IMMEDIATE CAUSES OF DEATH. 

The immediate causes of death from wounds comprise Hsemorrhagey 
shock, and injury of a vital organ. 

Haemorrhage is a frequent cause of death from wounding It may occur 
either rapidly from a wound in a large vessel, or slowly and continuously from, 
division of a number of small vessels The rate of flow influences the result 
produced by the loss of a given quantity of blood , an amount of blood, which, 
in a few seconds, flows from a wound in a large artery and causes immediate 
death from syncope, may be sustained with impunity if spread over a longer 
time The extremes of age, or the presence of debilitating disease, dimmish 
the power of i esistance to haemorrhage, whilst certain diseases and constitutional 
conditions, as purpura haeinorrhagica and haemophilia, strongly predispose 
to it Internal haemorrhage is frequently a cause of death in perforating wounds 
of the cavities of the body In some situations, extravasation of a small quantity 
of blood IS sufficient to cause death from mechanical disturbance, as, for example, 
in the brain or the pericardium , or from asphyxia, when the trachea is wounded 
and blood is drawn in through the wound 

Shock may cause death either as the result of a Single injury, or from the 
sum of a number of injuries no single one of which would be fatal Illustrative 
of the first mode of production are those cases in which death immediately 
follows a fall from a height, a violent blow on the head, chest, oi abdomen, 
without profuse heemorrhage occurring either externally or internally Violent 
blows on the abdomen, by paralysing the splanchnics, and producing extreme 
dilatation of the vascular area supplied by them, may deprive the nervous 
centres of their proper supply of blood, and thus cause death from syncope 
In other cases, blows on the chest or belly may cause reflex paralysis of the 
heart (See section on Injuries of Chest and Abdomen ) 

Illustrative of the second mode in which fatal shock may be produced, are 
cases of severe flogging , examination of the body after death may reveal signs 
of multiple bruising, but not of any wound or other manifestation of a fatal 
kind In a vigorous, healthy person done to death in this way, a very con- 
siderable amount of bruising may be reasonably expected to be visible, but in 
weakly children the post-mortem appearances of injury may be very slight 
Such cases occasion the medical witnesses much anxiety, as the cause of death 
IS purely inferential , there is no physical condition to which it can be attributed, 
and, therefore, it is clear that a positive assertion as to the cause of death is 
out of place , the witness will have to content himself with stating that, in the 
absence of other causes, death is referable to shock He must be prepared 
for a searching cross-examination, and it is better candidly to avow from the 
first the impossibility of determining the cause of death with certainty, than 
to have that statement dragged out of him after an apparent attempt to conceal 
it All the organs and tissues of the body should be carefully examined for 
pathological changes, the defence always being that death resulted from some 
latent disease 

Severe injury to organs necessary for the continuance of life is a cause of 
death sufficiently evident to require no comment The extensive injuries to 
the brain or the thoracic viscera which follow explosions, falls from high buildings, 
railway accidents, and the like, serve to illustrate this mode of death 

Occasionally, examination after death which has immediately followed 
some act of violence reveals the presence of a pathological condition to which 
death is due Haemorrhage due to advanced degeneration of the cerebral 
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vessels, to the presence in them of a small aneurism, oi to rupture of a thoiatic 
or abdominal aneuiisni, may occur immediately after the infliction of an injuiy 
Pie-existing cerebral disease may be found after death alle^Jed to be due to 
violence A boy was taken ill the day after receiving a slight blow on the head, 
and died m a few days The jierson who had struck the blow was arrested 
and charged with having caused the boy s death At the necropsy, old-standing 
disease of the middle ear was discovered, with an abscess in the ceiebclliim, 
also of some standing , the accusation, of course, fell to the ground 

In (ases in which death is due to a pathological condition which existed 
at the time the violence was inflicted the question may be asked Was death 
accclerati'd by the violence? For examph*, a man with aortic leguigitation, 
immediately after a tussle with some one drops down dead , theic are no signs 
of violence, noi is there any doubt that disease of the lieait was the cause of 
deatli It IS well known that both physical exeition and mental excitement 
are likely to be suddenU fatal in such cases, and usually the accused is exoner- 
ated It IS not, howevei, necessaiy that external wounding should take place 
in oich'i to establish a charge of manslaughter, much depends on the nature 
of the encounter In the absence of malice or of inti ntion to teirify, the accused 
would probably r«‘ceive the full benefit of his inculpableness , but a man who 
frightt ned a boy to death by “ [lersonating ” a ghost was held to be guilty of 
manslaughter D(*ath fiom pure psychnal shock without predisposing lesion 
IS very rare , Maschka relates one such case - Two women wei<* in the midst 
of a furious verbal encountei when one of them seized a besom and made as 
though she would strike the other, without any blow being delivered the 
woman who was menaced fell down dead At the necropsy not the least sign 
of mechanical injury was found, neither externally nor internally , nothing 
but hyperaemia of the lungs, and a full right heart, with no other abnormal 
condition, death being probably due to heart-paralysis caused by excessive 
mental peiturbation Templeman ^ records the case of a man, aged foity- 
three, who died immediately after becoming extremely excited, and without 
being subjected to any physical violence At the ncciopsy, sixteen hours after 
death, both sides of the heart, especially the right, contained a quantity of fluid 
blood , the heart substance, the valves, and the coronary arWies were free 
from disease, and no pathological lesion was found to account for death 


(6) REMOTE CAUSES OF DEATH. 

According to the common law of England, a person who inflicts an injury 
on anyone shall not be held answerable if death is not caused until after the 
lapse of a year and a day , within this period, if death results from the injury, 
the assailant may be tried and punished It is an exceptional occurrence for 
death due to an injury to be so long delayed , in the ordinary course of events 
it takes place within a few weeks or months 

The remote causes of death from wounds comprise inflammation, septic 
processes, and exhaustion. At a period still further removed, death may result 
from a traumatic lesion, which for a prolonged interval is either unattended 
by symptoms, or symptoms may be present during the whole time An example 
of the first type of injury is found m rupture of the diaphragm, from the im- 
mediate effects of which the patient recovers , but after an interval of several 
months, during which there may be an entire absence of symptoms, some of 
^ Ed*n. Med Journ , 1893 
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the abdominal viscera pass through the opening and the patient dies of dia- 
phragmatic hernia The second type is illustrated by injury to the lumbar 
spinal cord, the patient being paraplegic from the time he sustained the injury , 
death from bed-sores and general exhaustion taking place after a jirolonged 
interval 

Wounds of a certain kind, or affecting certain organs or tissues, are specially 
liable to be followed by secondary pathological processes Severe crushes, 
or violent stretching of the Imdis, may cause rupture of tlie mam artery without 
any external wound, gangrene being the result Wounds of the scalp are fre- 
quently followed by erysipelas , such wounds arc often sustained by intoxicated 
individuals in brawls, and in the event of death taking place, the defence usually 
IS that the erysipelas was due to drink Even should this be the case, it does 
not exculpate the aggressor, but it may be the means of diminishing the 
punishment allotted to him Wounds of the brain are sometimes followed by 
hyjieraemia, or inflammation of one or of both lungs, which occasionally is of 
a peculiarly isolated kind , perhaps one lobe is gorged with blood, and the 
rest of the organ contains the normal or even less than the normal amount, 
but it may be oedematous, the appearance being very like that of one type of 
vagus-pneumoma It is supposed that the condition arises jiartly from laboured 
respiration caused by disturbance of the vagus-nucleus, and partly from dilata- 
tion of the pulmonary vessels due to paralysis of the vaso-motoi nerves following 
the injury to the brain Another factoi may be present— paralysis of the 
laryngeal muscles with conseijuent non-closure of the glottis during swallowing , 
this leads to the introduction of saliva and particles of food into the air-passagcs, 
and, as the reflex irritability of the larynx is lessened or abolished, no adequate 
attempt is made to get rid of the foreign elements by coughing , the result is 
the occurrence of broncho-pneumonia 

Septic processes may cause death within a short time after receipt of an injury, 
or they may partake of a more chronic character and gradually exhaust the 
strength by the formation of multiple depots of pus A patient who has been 
the subject of homicidal wounding may be received into the ward of a hospital 
in which an outbreak of sejiticaemia or erysqielas occurs, and may succumb 
to one or other of these diseases The original wound may not have been of 
a kind dangerous to life, and it will be consequently urged in defence that the 
accused ought not to be held responsible for a result which m the ordinary course 
of events would not have happened The principle laid down by the law is 
that when a man criminally wounds any person he must abide by the full con- 
sequences of the act It may be true that the said person would not have died 
had he not been exposed to an infective disease whilst in the hospital, but his 
presence there was due to the criminal violence to which he was subjected, 
and therefore the accused is answerable for his death 

Tetanus is another disease of an infective nature which may entirely alter 
the prognosis of a case A slight wound, equally with a compound' fracture, 
may be followed by tetanus If death results from tetanus after a wound of 
a limb it may be stated in defence that had the limb been amputated the injured 
person would have recovered Apart from the uncertainty of the benefit which 
might have resulted from the operation— the benefit being solely hypothetical 
— it IS sufficient if the patient declined to have it performed, the refusal does 
not lessen the responsibility of the accused The incubation period of tetanus 
IS usually from one to twenty days , in the tropics the disease has been known 
to develop in a few hours after the infliction of a wound, but in temperate climes 
it does not usually supervene until from the fourth to the tenth day Purves 
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Stuart^ states that tetanus bacilli may remain latent in the tissues following 
a wound for months or even years until further operative treatment or trauma 
liberates the spores which liave been shut up m sear tissue or encysted around 
some foreign body, and produces a long-delayed local tetanus or even a generalised 
tetanus-toxaemia The incubation stage is not unfrequently discussed m medico- 
legal cases, m relation to which of two injuries caused death from tetanus 
For example, a boy had his right foot injured by a horse , m a week he returned 
to school, and two days after he complained of stiffness in the neck, which he 
attributed to a thrashing he had received the day before from the schoolmaster , 
he died from tetanus in seventeen days At the inquest, medical evidence 
was given to show that on account of the shortness of the period which inter- 
vened, the beating was probably not the cause of the tetanus the disease 
showed itself within twenty-four hours after the administration of the correction , 
whereas the injury to the foot, both from its nature and from the interval that 
elapsed before tetanus developed- -ten days — ^was an exceedingly probable 
cause 2 The incubation period of tetanus may be so far prolonged that doubts 
may arise as to whether an attack is, or is not, due to a particular injury inflicted 
some time before It is exceptional for tetanus to set in after the third week 
from the occurrence of the injury , if it does recovery is more likely to take 
place than when the disease develops earlier Huntly ^ records the case of a 
boy, aged thirteen, who sustained a lacerated wound of the right foot followed 
by tetanus, which developed on the twenty-third day after the accident, recovery 
taking place Of 367 cases of tetanus which occurred during the American 
war,^ in seven the disease developed from the twenty-sixth to the thirtieth day , 
and m twenty-three, not till the thirtieth day In one instance it is stated 
that the disease did not make its appearance until seven months after the 
injury was sustained 

Of 1,092 cases analysed by E W Hill, m 17 49 per cent the incubation 
period was from one to five days, and in 55 06 per cent from five to ten days 
In only 8 cases was the incubation period as long as twenty days ® 

Idiopathic tetanus is of more than doubtful existence It is now generally 
accepted that traumatic infection is a necessary factor m the causation of 
tetanus, and that in cases of so-called idiopathic tetanus some slight causal 
injury has been overlooked 


SELF-INFLICTED WOUNDS FEIGNING HOMICIDAL VIOLENCE. 

Such wounds are inflicted with the following motives — revenge, or a desire 
to injure the reputation of some one who is accused by the wounded person 
of having inflicted the wounds , to avert suspicion, as when a man who has 
charge of money or valuables appropriates them and pretends that he has 
been robbed with violence , to obtain sympathy or notoriety, the subjects 
usually being hysterical girls or women , or, after committing murder, to make 
it appear that the wounds were inflicted by a third person who was guilty 
of the murder, or (it may be alleged) by the murdered person himself, who 
having attacked and wounded the survivor, was killed by him in self-defence 
Self-inflicted wounds of this type are almost invariably either stabs or incised 
wounds, and are limited to parts of the body accessible to the individual himself 

^ Tht Dtagnoats of Nervous Diseases, 1920 

* Bnt Med Joum , 1892 » The Lancet, 1885 

* The Med and Surg History of the War, Part ui , Surg , 1883 

* Quoted by Osier, Pnnetples and Praettu of Medians, 1919 
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They are frequently numerous, and if so, are spread widely apart , they rarely 
penetrate below the cutis, and if they do, they arc not on those parts of the 
body where wounds are popularly supposed to be mortal , in the two last- 
named characteristics they differ from smcidal wounds The hands are seldom 
wounded, whereas in genuine homicidal violence this frequently happens from 
attempts at self-defence A further and most important indication is afforded 
by a careful comparison between the wounds on the body and the cuts through 
the clothing by which it was covered, or alleged to have been covered, at the 
time the wounds were inflicted In all cases a direct comparison is essential, 
the clothes must be placed on the body as they were worn at the time It fre- 
quently happens that some of the wounds have been made whilst the surface 
was uncovered, the designedly corresponding cuts through the clothing having 
been made separately In this case discrepancy is inevitable there will be 
cuts through the clothing without corresponding wounds on the body, and, 
what IS more significant, there will be wounds on the body covered by clothing 
which IS intact In one case of this kind there was an incised wound of the 
arm, but the cut in the sleeve of the coat, which was supposed to correspond, 
did not divide the lining, it only went through the outer cloth Besides dis- 
crepancy between the cuts through the clothing and the wounds on the body, 
various portions of clothing may themselves yield contradictory results Stabs 
inflicted through the ordinary clothing must pierce more than one layer of it, 
often several, before the skin is reached It is almost impossible to arrange 
the various folds of clothing, such as are presented by the coat, waistcoat, 
shirt, and under-vest, when off the body, so that the cuts through them will 
coincide when they are on it 

The medical witness should further carefully examine and compare each 
article of clothing at the parts perforated, with regard to blood-stains If the 
suspected person possesses an ordinary degree of cunning he will not fail to 
smear the edges of the cuts with blood , this he will probably do to each garment 
separately The result will be that m some instances two contiguous layers 
of cloth will be found unequally stained, the outer layer, possibly, being more 
freely stained than the one that underlies it 

It IS said that individuals who have attempted suicide and have failed to 
kill themselves, out of a feeling of shame have accused some unknown person 
of homicidal wounding Such a case would form a remarkable exception to 
the rule which obtains in cases of self-inflicted wounds with fraudulent intent, 
inasmuch as the idea of giving a false explanation of the ongin of the wound 
(probably only one) having been conceived after it was made, the wound would 
not possess the characteristics which have been described , on the contrary, 
it would most likely be in a dangerous situation, and might have been produced 
by a firearm 
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CHAPTER XXV 

PROFESSIONAL PRIVILEGES, OBLIGATIONS AND 
RESPONSIBILITIES. 

A REGISTERED iDcdicdl Ilian, who Undertakes the treatment of the sick, receives 
certain privileges in the exercise of his profession, and incurs various obligations 
the non-fulfilment of which may subject him to severe pains and penalties 
Some of these obligations are imposed by statute*, others are obligations at 
common law In addition there are duties, such as that of taking a dying 
declaration, the sanction for which is custom and moral obligation rather than 
enforcement by law 

The privileges which the law confers upon a registered medical man place 
him in regard to certain matters m a position better than that of the non- 
registered practitioner He is empowered, for example, to sign certificates 
required by various Acts of Parliament, such as death certificates, certificates 
under the Lunacy Acts, Education Acts, etc He can give certificates excusing 
witnesses or jurymen from attending m court on the ground of ill health, and 
these will ordinarily be accepted m courts of law He is exempt from the neces- 
sity of serving on a jury , he is entitled to sue for his fees , and he can hold 
public appointments 

Registration. — ^It must be pointed out that both the privileges and responsi- 
bilities of the medical practitioner are acqmred by the act of registration A 
man may possess the highest medical and surgical qualifications obtainable, 
but unless he has been registered by the General Medical Council his position 
is no better than that of any unqualified person A medical man, therefore, 
who has taken a registrable qualification and intends to practise, should see 
that his name is placed upon the register without delay If for any reason, 
such as prolonged absence from the country, or failure to receive communi- 
cations from the Registrar at the time of revision of the list, his name has been 
withdrawn, he should, before recommencing practice, take the steps necessary 
to have it replaced 

In many Acts of Parliament it will be found that the words “ duly qualified ” 
medical practitioner are used By Section 34 of the Medical Act these are 
construed to mean a person registered under that Act 

The General Medical Council. — This body, created by the Medical Act of 
1858, consists of persons appointed by the Crown through the Privy Council, 
persons appointed by the various Licensing Bodies and Universities in the 
British Isles, and a certain number of representatives elected directly by the 
registered medical practitioners in the British Isles It maintains the Register 
of medical practitioners and possesses disciphnary powers over the profession 
Other duties are to exercise some control over courses of study prescribed for 
medical students , to see that an efficient standard of knowledge and skill is 
required for the passing of qualifying examinations, and to issue the list of 
drugs and medicines with methods of preparation known as the Bntish Pharma- 
copoeia 
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It IS the exercise of the disciplinary functions which concerns us here 
Section 29 of the Medical Act runs as follows “ If any registered Medical 
Practitioner shall be convicted in England or Ireland of any felony or mis- 
demeanour, or in Scotland of any crime or offence, or shall after due inquiry 
be judged by the General Council to have been guilty of infamous conduct 
in any professional respect, the General Council may, if they see fit, direct 
the Registrar to erase the name of such Medical Practitioner from the Register ” 
The definition of ‘ infamous conduct in a professional respect ” was laid down 
by Lord Justice Lopez in AUinson v General Medical Council (63 L Q B 534) 
He said “ If it is shown that a medical man, m the pursuit of his profession, 
has done something with respect to it which would be reasonably regarded as 
disgraceful or dishonourable by his professional brethren of good repute and 
competency, then it is open to the Council to say that he has been guilty of 
infamous conduct in a professional sense ” 

A succession of cases which have been heard and decided by the Council 
have now practically determined the offences which are regarded as falling 
within the meaning of the words quoted The more important of these are 
A conviction for a criminal offence, unless of a very trivial character 
Immoral relations between doctor and patient where the professional rela- 
tionship exists 

Signing untrue, misleading, or improper medical certificates, notifications, 
reports, or kindred documents 

On certain matters the Council has issued the following pronouncements — 
“ Unqualified Assistants and Covering. — The employment by any registered 
practitioner in connection with his professional practice of an assistant who 
is not duly qualified or registered, and the permitting of such unqualified person 
to attend, treat, or perform operations upon patients in respect of matteis 
requiring professional discretion or skill, is in the opinion of the Council in its 
nature fraudulent and dangerous to the public health , and any registered 
practitioner who shall be shown to have so employed an unqualified assistant 
18 liable to have his name erased from the Register 

“ Any registered practitioner who by his presence, countenance, advice, 
assistance or co-operation, knowingly enables an unqualified or unregistered 
person, whether desenbed as an assistant or otherwise, to attend, treat, or 
perform any operation upon a patient in respect of any matter requiring pro- 
fessional discretion or skill, to issue or procure the issue of any certificate, 
notification, report, or other document of a kindred character, or otherwise 
to engage in professional practice as if the said person were duly qualified and 
registered, is liable on proof of the facts to have his name erased from the 
Register 

“ The foregoing do not apply so as to restrict the proper training and in- 
struction of hona fide students, or the legitimate employment of dressers, mid- 
wives, dispensers, surgery attendants, and skilled mechanics, under the im- 
mediate personal supervision of a registered practitioner 

“Sale of Poisons.- -The employment, for his own profit and under cover 
of his own qualifications, by any registered practitioner who keeps a medical 
hall, open shop, or other place in which scheduled poisons or preparations con- 
taining scheduled poisons are sold to the public, of assistants who are left in 
charge but are not legally qualified to sell scheduled poisons to the public, is m 
the opinion of the Council a practice professionally discreditable and fraught 
with danger to the public, and any registered practitioner who is proved to 
have so offended will be liable to have his name erased from the Register 
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‘‘Association with Unquaiified Persons. — Any registered practitioner who, 
either by administering anaesthetics or otherwise, assists an unqualified person 
to attend, treat, or perform an operation upon any other person, in respect 
of matters requiring professional discretion or skill, will be liable on proof of 
the facts to have his name erased from the Register 

“ Advertising and Canvassing.— The practices of (a) advertising by a regis- 
tered medical practitioner with a view to his own gam, particularly if depreci- 
atory of other practitioners, or of sanctioning such advertising, of (b) employing 
or sanctioning the employment of agents or canvassers for the purpose of 
procuring patients, and of (c) associating with or accepting employment under 
any Association which practices canvassing or advertising for the purpose of 
procuring patients, are in the opinion of the Council contrary to the public 
interest and discreditable to the profession of medicine, and any registered 
medical practitioner resorting to any of such practices renders himself liable 
on proof of the facts to have his name erased from the Medical Register 

“Association with Uncertified Women practismg as Midwives. - Whereas 
it IS provided in the Midwives Act, 1902, and in the Midwives {Scotland) Act, 
1916, that ‘ no woman shall habitually and for gain attend women in child- 
birth otherwise than under the direction of a qualified medical practitioner 
unless she be certified under this Act ’ , and whereas it has been made to appear 
to the General Medical Council that certain qualified medical practitioners 
have, from time to time, by their countenance or assistance or by issuing certi- 
ficates, notifications, or other documents of a kindred character, knowingly 
enabled uncertified women, on pretence that such women were under their 
direction, to attend women in child-birth, contrary to the law , and whereas 
such conduct is, in the opinion of the Council, discreditable to the profession 
of medicine, and calculated to defeat the purpose of the Statutes made in the 
public interest for the protection of mothers and infants, notice is hereby 
given that any registered practitioner who is proved to have so offended will 
be liable to have his name erased from the Medical Register ” 

In less flagrant instances the Council may postpone further consideration 
of the case for a time in order to give the offender an opportunity of discon- 
tinuing the practice complained of 

There is no appeal from a decision of the General Medical Council, when 
given after due inquiry and without malice 


THE OBLIGATION TO EXERCISE REASONABLE SKILL AND 
CARE. 

The law reqmres a medical practitioner to exercise reasonable skill and 
care in the treatment of his patients Failure to do so constitutes the offence 
of malapraxis. If a patient suffers in consequence of negligent treatment, 
the medical practitioner responsible may have a civil action brought against 
him and may be mulct in heavy damages If gross carelessness or negligence 
has been displayed, a criminal prosecution may follow The important question 
in relation to this subject is — What degree of skill or of care is necessary to 
exonerate a practitioner from the charge of malapraxis ? The question only 
permits of a relative answer , there is no arbitrary standard by means of which 
a sufficiency of skill can be estimated, and the same may be said of the amount 
of care bestowed The qualifying expression, “ reasonable,” admits of con- 
siderable latitude of interpretation , a greater degree of skill would be expected 
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from a town physician or surgeon of high standing than from a country prac- 
titioner The opportunity for calling the higher skill into action, however, 
may not occur , the treatment of a simple fracture of the arm can be carried 
out by a country practitioner equally well as by a hospital surgeon In such 
a case any flagrant error in treatment would be blanieable in one as much as 
in the other Any medical practitioner may make a mistake in diagnosis or 
in treatment, but that is not sufficient to establish a charge of malapraxis , 
it must also be proved that he did not bring a reasonable amount of skill and 
attention to bear 

It will be observed that malapraxis may be due to one or both of two causes 
■ — want of reasonable skill, and want of reasonable attention and care A 
surgeon may perform an operation with the requisite skill, but if, for its success, 
great care and attention are afterwards necessary, and these are not bestowed, 
he lays himself open to an action for damages The alleged subsequent neglect 
may be capable of such an explanation as to make it a debatable point, or it 
may be of such a nature as to leave no doubt of its existence In a severe case 
of epistaxis, for example, a surgeon may skilfully plug the nares, and then 
leave the plug until it becomes putrid, and septic infection results If accused 
of negligence, he might say that the bleeding was so profuse that he did not 
think himself justified in removing the plug at an earlier period This is a 
feasible explanation, and the most that could be made of the case would be, 
that there had been an eiror of judgment , but such a mistake would scarcely 
be held sufficient for damages On the other hand, a degree of negligence may 
be exhibited by a medical practitioner in omitting to relieve urgent symptoms 
which an average knowledge of his profession would inform him ought to be 
treated, that renders him liable to legal proceedings, as, for example, leaving 
a patient with a full bladder so long unrelieved that serious consequences ensue 
Even where the treatment itself is of a kind proper to be undertaken, failure 
to observe precautions sufficient to prevent untoward secondary effects may 
constitute negligence For instance, in 1904 damages were awarded against 
a medical man who used X-rays and high frequency currents in a case of malignant 
disease, whereby the patient suffered excessive dermatitis and burning of the 
skin 

Apart from absence of reasonable skill and care, a medical man may render 
himself liable to an action for damages if he adopts some entirely new mode 
of treatment which partakes more or less of the nature of an expenment, the 
result being unfavourable It is seldom that this can occur, since improvements 
in treatment are of gradual development , and, although a new method may be 
quite different from what was formerly adopted, still it will either have sufficient 
relation to the older treatment to derpive it of the nature of a pure experiment, 
or it will be based on physiological or pathological facts, by appeal to which 
the new departure can be justified It would be unreasonable that medical 
science should be restricted in its advances as regards treatment , this is so 
generally appreciated at the present time that new methods of treatment are 
welcomed and willingly submitted to by the public, although they are per- 
fectly cognisant of their tentative nature Whenever, in a particular case, 
a medical practitioner contemplates the adoption of a method of treatment 
that differs to a material degree from the methods which are recognised by 
the profession at large, he should take his patient into his confidence, explain 
the nature and object of the treatment, and, before putting it in force, should 
obtain his freely given consent If the patient, by reason of tender years or 
from any other cause, is incapable of appreciating the difficulty, the consent 
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of the nearest relative should be obtained after all the facts of the case have 
been laid before him 

From time to time actions are brought against surgeons for having un- 
skilfully treated a fracture of the arm or leg, the patient further emphasising 
his view of the mattei by declining to pay the bill In such cases, a curious 
compromise is occasional!} effected by the Court Although there may be 
no evidence of want of reasonable skill or care, yet if the limb displays an 
altered appeal ance, a reduction is made in the amount payable to the surgeon, 
notwithstanding the fact that the judgment on the main issue is m his favour 

The following is an instance of negligence so gross as to amount to crime 

At tlie Warwick Assizes, iii 1875, a medical practitionei was sentt need to nix months' 
im])n8onmcnt for the raanslaiif'hter ot a married woman whom lie had attended in her 
conhnement After delivering the child with forceps he was observed to cut off something 
and throw it into a priv> This was proved to be hfteen feet of intestine At the autopay 
the vagina was found to have been ruptuixd, and part of the ileum and colon was missing , 
probably it had been ]mll(d down in the first instance under the impression that it was 
the coid 

If, whilst in the fulfilment of his professional duties, a medical practitioner 
is culpably negligent, as, for example, when performing an operation, or whilst 
attending a woman in labour, the plea that he was under the influence of a 
drug taken for a legitimate purpose will not exonerate him 

A medical man {Reg \ H tghl, C C C , Nov 1805) was indicted toi having caused the 
death of a pregnant woman whilst delivering hei with the forceps At first it was alleged 
that at the time the prisoner was under the influence of drink , subsequently, it was ex- 
plained that he had taken a large dose of chloral hydrate some horn's before being called 
to the laboui In summing up, Wright J said that it might be pniper for a man to stupefy 
hiinsdf with chloral, oi sinulai medic mo, for the treatment of disease, but that if he did 
80 ho must not, while m that state, attend a case of childbirth The presoner was found 
guilty, and was sentenced to three months' impiisonment, the judge statmg that if the 
maltreatment had resulted from alcoholic intoxication a much severer sentence would 
have been passed The onerous i-esponsibility of medical practitioners in case of malapraxis^ 
m w'hich death results, is illustrated by the announcement made by the counsel for the 
defence in this case' — that a civil action claiming damages from Iils client had been com- 
menced by the husband of the deceased 

Responsibility in a Case of Criminal Wounding. The position of a medical 
man m charge of a case of ciiininal wounding likely to prove fatal is one of great 
responsibility , if the w^ounded person dies the treatment he has adopted may 
be severely criticised The object of the counsel for the defence is to transfer 
the blame as far as possible from his client to some other person, and the medical 
attendant is usually made the scapegoat , hence the necessity of treating such 
a case throughout with the full knowledge of what is likely to occur Operative 
interference must only be resorted to when absolutely necessary Before any 
operation is performed a consultation with one or more additional surgeons 
should be held The same precaution should be taken if there appears to be 
any ground for considering an operation needful, since at the trial a medical 
man may be blamed, on the one hand for having performed an operation which 
caused the death of the wounded person, or, on the other, for neglecting to 
have recourse to an operation which would probably have vsaved his life If 
the medical man bungs to bear a reasonable amount of care and skill, the cul- 
pability of the accused is not affected whatever the issue of the treatment 
may be Even if, through mistaken diagnosis, an operation is performed after 
due consideration and with a full conviction on the part of the surgeon of ita 
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absolute necessity for the purpose of saving life, and on examination after 
death it is found that the operation was unnecessary, and hastened or even 
caused death, still the person who inflicted the original wound is criminally 
responsible The exonerating conditions, so far as medical men are concerned, 
are —that the original wound is likely to prove fatal , that the operation in 
the opinion of the surgeon is absolutely necessary to save life , and that a 
reasonable degree of skill and care were brought to bear in the performance 
of the operation 

If a wound is not originally of a fatal character, and death of the wounded 
person is caused by unskilful or negligent treatment, the accused is relieved 
of responsibility If, for example, a popliteal aneurism resulted from an act 
of criminal violence, and it was mistaken for an abscess and laid open with the 
knife, death resulting from haemorrhage, the person who inflicted the original 
injury would not be held responsible for the death The law in requiring that 
a reasonable degree of skill should be exhibited in the treatment of these cases, 
means such skill as is supposed to be possessed by every duly qualified prac- 
titioner In remote country places it is not to be expected that the services 
of operating surgeons of great experience arc to be obtained as in large towns, 
nor does the law demand such a high standard of efficiency A general prac- 
titioner residing in a large town, who has charge of a critical case of criminal 
wounding, for his own sake should avail himself of the assistance of a hospital 
surgeon of experience in order to meet the almost inevitable criticism to which 
the treatment of the case will be subjected in the event of a fatal issue , a prac- 
titioner in the country must bring his utmost skill and attention to bear, he 
has then done all that the law requires 

Death caused by chloroform or other ansesthetic administered for the pur- 
pose of performing an operation would be judged by the same rules as if it 
were due to the operation itself — Was the anaesthetic necessary, and was it 
administered with reasonable skill and care ^ 

Responsibility of Medical Man in Relation to Hospital Authorities and Nurses, 
- When a medical man has been assisted m his treatment of a patient by a 
nurse, or has left her to carry out instructions in his absence, and negligence 
18 alleged, the question arises as to who is the party responsible Complete 
discussion of this question would involve reciting legal arguments which would 
be out of place here, but certain broad principles may be indicated 

The general rule of law is that a principal is responsible for the acts of his 
agent, q^ui facit per ahum, facit per se The particular applications of this rule 
depend upon the circumstances During the performance of an operation, the 
operating surgeon is m supreme control, and is, therefore, responsible for acts 
of negligence on the part of the nurses, who are, for the time being, in law, 
his servants The hospital authority docs not incur responsibility provided it 
has exercised due care in the selection of the nurses 

The legal relations between a hospital authority, surgeon, and nurse were 
clearly stated in the case of Hillyer v Governors of St Bartholomew's Hospital 
(1909, 2 KB 820) In this case the plaintiff sought damages for injuries due 
to negligence of the defendants at the hospital The plaintiff entered the hospital 
in order to be examined under an anaesthetic by a consulting surgeon attached 
to the hospital For the purposes of the examination he was placed upon an 
operating table in such a position that his arms hung over the sides of the 
table His left arm was burned by coming m contact with a hot-water tin, 
which projected from beneath the table, and his nght arm was bruised by the 
pressure of some person against it Traumatic neuntis and paralysis of both 
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arms followed At the original trial, Mr Justice Grantham had refused to 
leave the question of negligence to the jury on the ground that if there had 
been negligence, the operation was under the control of the operating surgeon, 
for whose action the governors were not responsible, nor were they liable for 
the negligence of their staff even if proved This view was upheld by the Court 
of Appeal In the course of a written judgment, Lord Justice Farwell said 
“It is impossible to contend that the surgeon or the acting assisting surgeon 
or the acting house-surgeon, or the administrator of ansesthetics, or any of them, 
were servants of the defendants in the proper sense of the word they are all 
professional men employed by the defendants to exercise their profession to 
the best of their abilities, according to their own discretion , but in exercising 
it they are in no way under the orders or bound to obey the directions of the 
defendants The only duty undertaken by the defendants is to use 

due care and skill in selecting their medical staff The nurses and carriers 

stand on a different footing If and so long as they are bound to obey the 
orders of the defendants, it may well be that they are their servants , but as 
soon as the door of the theatre or operating room has closed upon them for the 
purpose of an operation (in which term I include examination by the surgeon) 
they cease to be under the orders of the defendants, and are at the disposal 
and under the sole orders of the operating surgeon until the whole operation 
has been completely finished , the surgeon is for the time being supreme, and 
the defendants cannot interfere with or gainsay his orders This is well under- 
stood, and is indeed essential to the success of operations No surgeon would 
undertake the responsibility of operations if his orders and directions were 
subject to the control of or interference by the governing body The nurses 
and carriers, therefore, assisting at an operation cease for the time being to 
be the servants of the defendant, inasmuch as they take their orders during 
that period from the operating surgeon alone, and not from the hospital 
authorities The contract of the hospital is not to nurse during the operation, 
but to supply nurses and others in whose selection they have taken due care ” 
An interesting case illustrating the principles laid down above was that 
of Byrne v Thorne, which was heard in the King’s Bench in 1904 The defendant 
performed an abdominal operation upon the plaintiff which was successful, 
but subsequently the patient experienced further discomfort She consulted 
another doctor, who advised that a second operation should bo performed, 
and at this it was discovered that the plaintiff was suffering from an abscess 
caused by a mattress sponge which had not been removed after the first opera- 
tion She rapidly recovered, and then brought an action for damages for 
negligence For the defendant it was argued that it was not part of the duty 
of the operating surgeon to count the sponges, as his attention should be con- 
centrated on the operation and condition of the patient It was justifiable 
to leave the counting to the nurse In this case two large mattress sponges 
and twenty-four swab sponges were provided After the operation the defendant 
twice asked the nurse if the sponges were correct, and received satisfactory 
rephes Mr Justice Bruce left the following questions to the jury (1) Was 
the defendant guilty of want of due and reasonable care in counting or super- 
intending the counting of the sponges? (2) Was the nurse employed by the 
defendant as assistant during the operation* (3) Was the nurse negligent 
in counting the sponges * (4) Was the counting of the sponges a vital part of 
the operation which the defendant undertook to see properly performed * 
(6) Was the nurse under the control of the defendant dunng the operation * 
The jury answered all these questions m the affirmative and returned a verdict 
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for the plaintiff, awarding one farthing damages On reconsideration of the 
damages by direction of the judge, the jury increased them to £25 In entering 
judgment, the judge remarked that he was glad the jury had returned a verdict 
which cast no reflection on the defendant’s skill as a surgeon 

Where the nurse is not acting under the immediate sujiervision of the 
medical man responsibility does not oidmanly arise , thus m Penonowsky 
V Freeman and Holmes in 1866 (4 F & F 977) it was sought to make two surgeons 
at St George’s Hospital responsible for injuries due to scalding a patient who 
had been placed by nurses m a bath heated to an excessively high temperature 
It was proved that the bath had been ordered by the defendants, but actually 
administered by the nurses Lord Cockburn, Chief Justice, directed the jury 
that the defendants would not be liable for the negligence of the nurses, unless 
near enough to be aware of and able to prevent it Persons who went as patients 
into hospitals were not to be treated with negligence , but on the other hand 
medical gentlemen who gave their services gratuitously were not to be made 
liable for negligence for which they were not personally responsible Our great 
hospitals supported by alms and voluntary contributions, could not be carried 
on if they had to engage a staff of medical men sufficient to attend to all the 
minor incidents or details of medical or surgical operations It was indispensable 
that such matters should be left to nurses who were necessarily familiar with 
them, and such was the ordinary and usual course of hospital practice The 
jury returned a verdict for the defendants 

Malapraxis by Unregistered Practitioners.- A considerable number of un- 
qualified persons are practising medicine in this country, and as medical prac- 
titioners not infrequently meet with cases which have been negligently or 
unskilfully treated by such persons, it is desirable to indicate their degree of 
responsibility for malapraxis in the eyes of the law If an unqualified person 
represents himself to be legally registered, or allows himself to be so regarded, 
a more serious view will be taken of his negligence At the Central Criminal 
Court in 1882 an unqualified practitioner was found guilty of manslaughter 
for having allowed a patient with a full bladder to remain unrelieved so long that 
although an operation was subsequently performed by a .surgeon, he died from 
extravasation of urine It has frequently been remarked that quacks escape 
the result of their unskilled treatment when duly qualified medical men would 
be held criminally responsible To a certain extent this is so, as a consequence 
of the rule already stated — That the degree of skill regarded by the law as 
reasonable is held to vary with the circumstances of each case Gross want of 
knowledge may render even a quack responsible , but if the ignorance displayed 
IS of a qualified nature, it may be held that less knowledge and skill are to be 
expected from a man who has not received a medical training than from one 
who has, and, therefore, that the culpability incurred is proportionally less 

When criminal proceedings are taken for wrongful treatment which does not cause 
the death of the patient, more must be proved than is required to obtam a verdict m a 
civil action The following case illustrates this Some so called Indian oculists, who had 
obtamed money by performing certain barbarous operations on the eyes of a number of 
Ignorant people, were mdicted before the Central Crimmal Court m 1893, for alleged con- 
spiracy to obtam money by false pretences, from divers persons, with mtent to defraud 
Expert evidence showed that the operations were useless, cruel, antiquated, and barbarous, 
and that the operators were absolutely mcapable of diagnosmg diseases of the eye To 
convict on this it was necessary to prove not only that the pretence was false, but also that 
the accused knew it to be false In summmg up the Common Serjeant said to the jury — 
“ If you thmk that these men dehberately performed these operations with the full know- 
ledge that that which they were domg was useless, unnecessary, and cruel, as the skilled 
surgeons tell you, you cannot resist the conclusion that the mtention they had was to 
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defraud If you think that thia is not established, tlion they are entitled to be set free " 
The 3 ury returned a verdict of not guilty Under like conditions, an action for malapraxis 
in a civil court would probably have resulted in heavy damages against the defendants 

Operations and Consent. -An operation cannot be performed upon a respons- 
ible person without the consent of that person In the case of a child, permission 
should be obtained from the parents oi guardian Where a person is not in 
a condition to give consent, as for instance one brought into hospital in a state 
of coma, a surgeon is justified in taking such steps as appear necessary to save 
life, but even in this case, unless delay would be dangerous, permission should 
be obtained from the nearest relative Before undertaking an operation the 
surgeon should always explain fully its nature and possible after-effects If, 
as in some abdominal operations, it is impossible to determine beforehand 
the extent of the interference which may be necessary, the surgeon should 
obtain a written permission to use his discretion m doing whatever appears 
to bo in the best interests of the patient An action which was brought against 
a surgeon in 1896, well illustrates the mconvemenee a medical man may be 
subjected to if he fails to take this precaution The plaintiff, a hospital nurse, 
who suffered from symptoms indicating disease of the ovaries, went into a 
home in order that an operation might be performed by the defendant, a con- 
sulting surgeon According to her statement, she had instructed the surgeon 
to leave one ovary even if diseased, but both were removed, and she was in 
consequence sterile The defendant stated that the decision was left to his 
discretion , that he found both ovaiies diseased , and that their removal was 
necessary in order to prolong life He also expressed the opinion that the 
])laintiff was sterile befoie the operation owing to the disease A verdict was 
found for the defendant, but the case was taken to the Court of Appeal, and 
when the verdict was there upheld, the plaintiff endeavoured to go to the House 
of Lords, but was refused permission to sue in forma paupewi 

OBLIGATION OF SECRECY. 

The position which medical men occupy as depositaries of secrets, acquired 
in their professional capacity, concerning the physical or mental condition 
and the doings or misdoings of their patients, may become one of great delicacy 
and difficulty It may be stated as a general proposition that a secret which 
is acquired by a medical practitioner from a patient, whether orally or by 
means of an examination of the person, remains the secret of the patient , it 
18 imparted to the practitioner for a specific purpose on the implied understanding 
that the knowledge thus obtained will be used solely in the patient’s interest 
But there are obviously many cases m which it is the duty of the practitioner 
to inform others of the information he has gained If, for example, a patient 
is suffering from severe melancholia, the medical attendant is undoubtedly 
right in informing the responsible relatives of the risk of suicide, in order that 
proper precautions may be taken In some cases of serious illness it is wiser 
to inform the relatives only of the gravity of the condition Another group 
of instances where professional information must be revealed are the vanous 
notifications of infectious diseases, births, causes of deaths, etc , which the 
practitioner is bound by statute to make to a local authority These obligations 
must be fulfilled even though the effect is highly prejudicial to the interests 
of the patient or others Thus if a doctor finds a case of scarlet fever in a school, 
he 18 bound to inform the medical officer of health for the distnet, even though 
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this may lead to closing of the school and serious loss and inconvenience to 
many persons A notification of birth cannot be withheld on the ground that 
the mother is unmarried A certificate of death must state the true cause 
of death, though, in this instance, strict obedience to the law is not always 
observed The existing system under which the certificate must be handed 
to the nearest relative, unfortunately, leads practitioners to use terminology 
concealing the real nature of the disease m cases where it reflects upon the 
cliaractei of the deceased There is reason to believe that, in consequence, 
the Registrar-General’s statistics of death from alcoholism, venereal disease, 
abortion, etc , arc seiiously in error In so acting, the practitioner, however 
good his motive, is not fulfilling his legal obligations Finally in the courts 
of law a medical man must, if the judge so direct, answer any question that 
IS put to him (see p 7) 

The cases which present real difficulty and demand care on the part of the 
practitionei if he is to avoid subsequent trouble, are, for the most part, those 
involving ([uestions of morality A family doctoi, for example, is asked by a 
inistKss to examine a domestic servant whom she believes to be pregnant 
In this case the medical man must not only have the consent of the girl to make 
the examination, but must (‘xplain fully the object of the jiroceeding, and receive 
jiermission from her to make known to the mistress the results thereof If he 
does not take this couise, he renders himself liable to actions at law 

Pnvileged Communications.- Cases arise from time to time in which, irre- 
sjiective of consent, a medical man may feel that he is under a moral obligation 
to impart his knowledge to others for their own protection By making a 
stateuunt which is defamatory of another, he may render himself liable to an 
action for libel, unless it can be shown that the communication was privileged 
‘ A pnvileged communication may be defined as a communication which on 
its face would be defamatory and actionable, but is prevented from being so 
by reason of circumstances rebutting the existence of malice It may exist 
where any person having an interest to protect, or having a legal moral or social 
duty to perform, makes a communication to another (such other having a 
corresponding interest oi duty), in protection of his interest or m performance 
of his duty , here, although the communication may contain matter that would 
ordinarily be actionable, yet it is not actionable if the communication is fairly 
and honestly made in bona fide belief of its truth and without gross exaggera- 
tion 1 It IS often a difficult matter to determine whether a moral or social 
duty exists such as to make the communication privileged, and it is then for 
the judge to decide whether the principle can be applied in the particular case 
But where ordinarily the communication would be privileged, it is open to the 
plaintiff to show that the defendant was, in fact, actuated by malice, such as 
anger, or with a knowledge that the statement was untrue, or with a reckless 
disiegard of whether it was true or not 

The question of privilege may arise when a medical man is treating a patient 
for syphilis and considers it his duty to warn others a wife or nurse, for example 
— of the risk of infection The position is a difficult one, and few cases bearing 
upon it have come into court, probably because the persons chiefly concerned are 
usually willing to adopt the reasonable and proper precautions advised by the 
doctor The following cases illustrate the operation of privilege in this matter — 

Guy V Green (Leedn Assizes, 1903) A medical man was called m to attend a barmaid 
at an hotel, and was requested by the manager to see her He exammed her m the presence 


^ Indermaur, Pnncvfilea of Common Law 
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of the housekeeper and, after making the exammation, he informed the housekeeper and 
the employer that the girl was suffering from venereal disease, and advised that she should 
go home Subsequently ho made a similar statement to a man who represented himself 
to be the husband of the girl, though tlua representation was afterwards shown to bo false 
It was also alleged that ho had made a similar communication to another barmaid, but 
this the defendant denied At the tnal, the judge upheld the plea of privilege as applymg 
to the communications to the housekeeper, to the manager, and to the man who had repre 
sented himself to be the husband, but left it to the jury to decide upon the evidence as to 
the communication to the other barmaid The jury found a verdict for the plaintiff with 
£76 damages 

Still v Morns (Q B D 1000) In this case the plaintiff, a hreman in the service of the 
Metropolitan Fire Bngade, claimed damages against a doctor for negligence and libel The 
plamtiff alleged that the defendant had treated him for enlarged glands in the grom and 
a rash on the body, and had negligently and unskilfully diagnosed that he was suffenng 
from syphilis , that he had given a certificate to that effect to the Metropolitan Fire 
Bngade , and that m consequence the plaintiff was compelled to leave his employment 
For the defence it was stated that the defendant was the District Medical Officer of the 
London County Council , that as such it was his duty to attend members of the Fire Bngade 
withm the distnct, and to furnish certain reports and certificates , that he had diagnosed 
that the plaintiff was suffenng from syphilis, and had certified accordingly and that the 
certificate was a privileged communication It was further stated that the sixth clause 
m the conditions of service ran, “ Every fireman is liable to immediate dismissal for unfitness, 
negligence, or misconduct ” The judge held that the communication was privileged, and 
dismissed the case with costs agamst the plaintiff 

Professional Secrecy in Relation to Criminal Matters. In the course of his 
professional work a medical man sometimes becomes aware that crime has 
been committed, cither by recognising the indications of criminal violence 
during his examination of the patient, or by an actual confession being made 
to him But w hile it is the duty of a good citizen to render reasonable assistance 
m the prevention and detection of crime, the practitioner must always remember 
that the information gained at the bedside is confidential, and only strong 
reasons will justify him in revealing it to others It is not part of his duty to 
act as a detective and give information to the police whenever he comes across 
crime Yet at the same time he must use reasonable discretion, and m a serious 
case he may be justified m subordinating the immediate personal obligation 
to public duty For instance, if a murder or grave assault has been committed, 
and a person corresponding to the published description of the assailant comes 
to a practitioner for treatment, the latter should in this case inform the police 
of the fact On the other hand, in a case of criminal abortion, provided the 
woman is recovering, there is no need for him to take steps which would lead 
to her appearance in a public court and perhaps seriously damage her reputation 

In this connection the statement made by Mr Justice Hawkins m the case 
of Kitson V Playfair is important He was speaking of the divulgence of crime 
by medical men, and said “ It was also said by the medical witnesses that 
if m the course of professional practice they came across a case which indicated 
either that a crime had been committed, or was about to be committed, that 
under these circumstances they were bound to divulge it To whom i To 
the Public Prosecutor ’ If a poor, wretched woman committed an offence for 
the purpose of getting rid of that with which she was pregnant, and of saving 
her character, her reputation, and, it might be, her very means of livelihood, 
and if a doctor was called in to assist her— not in procunng abortion, for that 
in itself was a crime— but called in for the purpose of giving her medical advice 
— how she might be cured so as to go forth about her business- he doubted 
very, very, very much whether he would be justified in going forth and saying 
to the Public Prosecutor, ‘ I have been attending a poor young woman who 
has been trying to procure abortion with the assistance of her sister. She is 
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now pretty well, and is getting better, and in the course of a few days she will 
be out again, but I think I ought to put you on to the woman ’ To his mind a 
thing like that would be monstrous cruelty He did not know what the jury’s 
view would be , he spoke only of his own Therefore, when it was said that 
there was a general rule existing in the medical profession, that whensoever 
they saw in the course of their medical attendance, that a crime had been com- 
mitted, or was about to be committed, they were m all cases to go off to the 
Public Prosecutor, he was bound to say that it was not a rule which met with 
his approbation, find he hoped it would not meet with the approbation of any- 
one else There might be cases when it was the obvious duty of a medical 
man to speak out In a case of murder, for instance A man might come with 
a wound which it might be supposed had been inflicted on him in the course 
of a deadly scuffle It would be a monstrous thing if the medical man might 
screen him, and try to hide the wound which might be the means of connecting 
the man with a serious crime ” 

The right course of action for a medical practitioner to take in a case of 
criminal abortion when serious symptoms are not present is indicated by this 
statement Of course, if the woman is dangerously ill, the practitioner must 
give information to a magistrate or to the police m order that her depositions 
may be taken, and if death is imminent, he must take a dying declaration 
himself m the manner already described In every case where a medical man 
knows or suspects that abortion has been criminally procured, he should for 
his own protection call in a brother practitioner, or ar least inform some respons- 
ible person of the circumstances 

The Medical Man and “ Undue Influence.”- Owing to the confidential 
relation which exists between the two, a medical man has exceptional oppor- 
tunities for influencing the mind of a patient It behoves him, therefore, to be 
extremely cautious when there is any possibility of the allegation being made 
that he has influenced the patient’s mind in a direction to serve his own interests 
This applies particularly to gifts made by the patient to the doctor during life, 
or legacies left in a will It is an established principle of law that where con- 
fidential relations exist between two persons of such a character that one la 
likely to acquire habitual influence over the mind of the other, and in the 
absence of independent advice, gifts are made to that one by the other, undue 
influence will be presumed from the mere fact of the relations between the 
parties The onus of proving that such was not the case rests upon the person 
who received the gifts The strictness with which this rule is enforced is shown 
by the following case — 

Radchffe v Price (Chan Div 1902) The plaintiffe, the executors of a lady who died 
m March, 1900, sought to recover from her medical attendant gifts amountmg to £800, 
which had been given to him at various periods m 1899 and IWO The defendant had 
attended the deceased for eleven years No charge of fraud or improper conduct was made,^ 
but it was claimed that m view of the relations between the parties and the absence of 
mdependent advice obtained by the donor, presumption of mfluenco existed and that the 
gifts were not valid It was shown that the sum given was only a small fraction of the 
total property, which was stated to amount to £90,000, and that the deceased had provided 
for her husband, and had left legacies to relatives, and donations for a museum, public 
garden, and vanous chanties. Nevertheless, the defendant was required to refund the 
money and pay the costs of the action Mr Justice Swmfen Eady, m giving ]udgment, 
■aid, “ It has been laid down that the relation of patients and physician is a confidential 
relationship, and where it exists, as it did m this case, the donor must have had competent 
and mdependent advice before a gift can be supported.*’ 

In View of the legal position, a medical man should make a rule never to 
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accept a gift from a patient unless he is satisfied that a responsible member 
of the patient’s family has been informed of all the circumstances When, 
too, he is aware that a legacy has been left to him in a will, he should see that 
the fact IS brought to the knowledge of the other persons chiefly interested 
m the disposal of the testator’s property There is no objection to a medical 
man assisting a peison to make a will provided the foregoing jirinciples are 
observed, but it should be remembered that if he acts as a witness to the 
testator’s signature, any bequest made to him m the will is invalidated 

Notification of Births. -The following provisions of the Notification of 
Births Act 1907, are of importance to medical practitioners - 

“ (1) In the case of every child born in an area in which this Act is adopted 
it shall be the duty of the father of the child, if he is actually K'siding in the 
house where the birth takes place at the time of its occurrence, and of any 
person in attendance upon the mother at the time of, or within six hours aftei, 
the biith, to give notice in writing of the birth to the medical officer of health 
of the distiict in ivhich the child is boin in manner juovided by this section 

“ (2) Notice under this section shall be given b) jiosting a jirepaid letter 
or postcard addressed to the medical officer of health at his office or residence', 
giving the necessary infoimation of the birth within thirty-six hours aftei the 
birth, or by delivering a written notice of the birth at the office' or lesidencc 
of the medical officer within the same time , and the local authority shall supply 
without charge addressed and stamped postcards containing the form of notice 
to any medical practitioner or midwife residing or practising in their area, 
who applies for the same 

“ (3) Any person who fails to give notice of a birth in accordance with 
this section shall be liable on summary conviction to a penalty not exceeding 
twenty shillings Provided that a person shall not be liable to penalty under 
this provision if he satisfies the Court that he had reasonable grounds to believe 
that notice had been duly given by some other person 

“ (5) This section shall apply to any child which has issued forth from its 
mother after the expiration of the twenty-eighth week of pregnancy, whether 
alive or dead ” 

Experience has shown that it is not always safe for the practitioner to rely 
upon notice being given by another person To avoid the risk of being sum- 
moned he should make a practice of sending the notification himself In a 
case where it is difficult to determine whether the twenty-eighth week of preg- 
nancy has been reached or not, it is preferable to err in the direction of giving 
an unnecessary notice, rather than to refrain from notifying It should be noticed 
that the local authority is only authorised to supply stamped postcards If, 
as in the case of a still-birth or an illegitimate birth, it is desirable to avoid 
undue publicity, the cost of postage of a letter must be obtamed from another 
source The Notification of Births Act is now in force in all areas 

Notification of Disease.— In this section only the obligations attaching to 
medical practitioners as such are considered For the special duties applying 
to school medical officers, officers of institutions, etc , books on public health 
should be consulted Under the Infectious Dishes (Notification) Act, 1889, 
“ Every medical practitioner attending on or called in to visit the patient shall 
forthwith on becoming aware that the patient is suffering from an infectious 
disease to which this Act applies, send to the medical officer of health for the 
district a certificate stating the name of the patient, the situation of the bmlding, 
and the infectious disease from which, in the opinion of such medical practitioner, 
the patient is suffenng ” 
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The diseases scheduled in the Act are small-pox, cholera, diphtheria, mem- 
branous croup, erysipelas, scarlatina or scarlet fever, typhus, typhoid, enteric, 
relapsing, continued and puerperal fever, but the local sanitary authority 
has power, with the consent of the Ministry of Health to add other in- 
fectious diseases such as measles, chicken-pox, etc Under orders issued by 
the Ministry of Health, all cases of tuberculosis, ophthalmia neonatorum, 
and encephalitis lethargica are now made notifiable When a local authority 
declares a disease to be notifiable, notice of each declaration must be sent to 
every medical practitioner practising within its jurisdiction The practitioner 
notifying is entitled to a fee of 2s fid if the case occurs in his private practice, 
and of 1 s if the case occurs in his practice as medical officer of any public body 
or institution Failure to notify renders him liable to a fine of 40s 

A medical practitioner should remember that the obligation to notify an 
infectious disease still rests upon him if called m to visit a patient, even though 
he may not be the regular medical attendant of the patient, and is not under- 
taking the responsibility of treating the case In a recent instance a doctor 
was called in to see a maidservant at the house of her employer, and found 
that she was suffering from scarlet fever It was decided to send the girl to 
her home at once On being summoned for failing to notify, the doctor ex- 
plained that he did not regard the girl as his patient, and concluded that the 
notification would be made by her own medical attendant, but this did not 
save him from being fined and required to pay the costs 

Under the Factory and Workshops Act, 1901, “ Every medical practitioner 
attending on or called in to visit a patient whom he believes to be suffering 
from lead, phosphorus, arsenical or mercurial poisoning, or anthrax, contracted 
in any factory or workshop, shall (unless the notice required by this subsection 
has been previously sent) send to the Chief Inspector of Factories at the Home 
Office, London, a notice stating the name and full postal address of the patient, 
and the disease from which, in the opinion of the medical practitioner, the 
patient is suffering, and shall be entitled in respect of every notice in pursuance 
of this section to a fee of two shillings and sixpence, to be paid as part of the 
expenses incurred by the Secretary of State in the execution of this Act ” 
Other diseases may be added to the list by special order of the Home Office 

Failure to make the required notification renders the practitioner liable 
to a fine not exceeding forty shillings 

Certification of Death.— Section 20 of the Births and Deaths Registration 
Act, 18749 provides that “ In the case of the death of a person attended dunng 
his last illness by a registered medical practitioner, that practitioner shall sign 
and give to some person required by the Act to give information concerning 
the death, a certificate, stating, to the best of his knowledge and belief, the cause 
of death ” The persons required by the Act to give information concerning 
the death are the nearest relatives present at the death or in attendance during 
the last illness and, in default of such relatives, each person present at the 
death The certificate of death must be sent by the person giving information 
to the local Registrar of Births and Deaths A medical practitioner who refuses 
or fails to give a certificate of death without reasonable excuse renders himself 
liable to a fine of forty shillings As a duplicate may be used for improper 
purposes, not more than one certificate should be given It is not legally neces- 
sary for a medical man to see the dead body before giving a certificate, but it 
IS highly desirable that he should always do so A certificate cannot be with- 
held for the reason that the practitioner’s fees have not been paid , nor can 
a fee be claimed for giving the certificate 
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Care should be taken to make the information given in the certificate as 
accurate and complete as possible, otherwise further correspondence and inquiry 
may ensue The local registrar is the first authority to scrutinise the certificate, 
and if for any reason it appears on the face of it unsatisfactory, he forwards 
it (or should forward it) to the coroner for the district, who makes inquiries 
and decides whether an inquest is necessary Later, when the certificate reaches 
the Registrar-General, if vague or ambiguous terms have been used, the medical 
man may be written to and asked to supply further information 

Refusal of Certificate. Giving Information to Coroner. According to the 
strict rendering of the law a practitioner is justified in giving a certificate even 
in the case of a death from violence, provided he has attended the deceased in his 
last illness and knows the cause of death , and there is no statutory obligation 
upon him to inform the coroner of the circumstances But if this course were 
adopted the information would only reach the coroner through the registrar 
after an interval, and serious delay might occur before a proper investigation 
into the cause of death was set on foot It is, therefore, the custom for the 
medical practitioner to refuse to certify, and to give information himself direct 
to the coroner, as soon as he becomes aware of the death from causes other than 
natural, cither of one of his patients, or of a person to whom he has been sum- 
moned after death This avoids delay, and it is highly desirable that in the vast 
majonty of cases the custom should be observed 

The particular circumstances under which the certificate should be refused 
require consideration Section 3 (1) of the Coroners Act, 1887, provides that 
“ Where a coroner is informed that the dead body of a person is lying within 
his jurisdiction, and there is reasonable cause to suspect that such person has 
died either a violent or an unnatural death, or has died a sudden death of which 
the cause is unknown, or that such person has died in prison, or in such place 
or under such circumstances as to require an inquest in pursuance of any Act, 
the coroner, whether the cause of death arose within his jurisdiction or not, 
shall, as soon as practicable, issue his warrant for summoning not less than twelve 
nor more than twenty-three good and lawful men to appear before him at a 
specified time and place, there to inquire as jurors touching the death of such 
person as aforesaid 

There is no legal definition of a “ violent ” or an “ unnatural ” death, and 
indeed it would not be easy to give a scientific definition of natural death other 
than death from old age— probably a rare occurrence Deaths, accidental, 
suicidal or homicidal, which are violent in the accepted sense of the word, 
occasion no doubt, and should always be notified to the coroner at once But 
difficulty may arise with deaths from causes usually secondary to injury, such 
as tetanus, septiccemia, or other forms of blood-poisoning Where there is a 
history of injury, information should be given In other cases the practitioner 
must be guided by the views ^ of the local coroner It has already been pointed 
out {vide p 3) that the practice of coroners varies within considerable limits 
Some consider it necessary to hold inquests in all deaths from tetanus, others 
do not do so if there is no history of an injury Even where septic infection 
has clearly followed an injury some coroners do not hold inquests if they are 
satisfied from the preliminary investigation that there is no suspicion of crime 
or negligence Stnet consistency would, of course, require that every death 
from bacterial invasion through a breach of continuity of the skin should be 
regarded as unnatural Similar uncertainty prevails m the case of deaths under 
anaesthetics Some coroners take the view that they are bound to hold inquests 
in all such cases , others only if there are allegations of negligence Sometimes 
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endeavour is made to distinguish between deaths under and deaths from 
ansesthetics In all these cases the practitioner should remember that he is 
not the judge as to whether an inquest should be held or not, and if he has 
any doubt, he should report the case Having once learnt the views of the 
coroner, he will know how to act in future 

Sudden death does not nece^arily demand an inquest If the practitioner 
IS satisfied that death was due to natural causes he is justified in giving a certi- 
ficate Such a death would be that of an elderly person who was known to be 
suffering from serious cardiac lesions and had quite recently been under treat- 
ment If, however, the death occur in a street or other public place, it is 
desirable to inform the coroner and withhold the certificate pending his 
decision 

Perhaps the most difficult class of cases is that in which the symptoms 
during life have been compatible with disease, but some unusual feature, or 
possibly the behaviour of an individual, has aroused suspicion of poisoning 
There are many poisons which produce effects closely resembling disease, and 
correct diagnosis from th<* symptoms alone may be anything but an easy matter 
Examples are afforded by the illness of the persons murdered by Klosowski, 
described on p 334 Fortunately these cases are rare, but, when one arises, 
the medical man is placed in an extremely difficult position On the one hand, 
if he refuses to give a certificate, and, at the inquest, his suspicions are proved 
to b(‘ groundless, he will have given the matter an undesirable degree of publicity 
which may have unfortunate results both foi the relatives of the deceased and 
for himself On the other hand, if, stifling his doubts, he certifies the death, 
and fresh facts come to light after the body has been buried, the even more 
painful jiroceeding of an exhumation may be ordered Not a few instances 
in which tins has occurred might be sited Beyond indicating that the prac- 
titioner should not allow himself to be swayed by considerations of self-interest, 
no general principles can be laid down Each case must be decided upon its 
merits after review of all the circumstances of the illness and death 

A medical man is not forbidden by law from making an autopsy, provided 
he has the consent of the relatives to do so In many hospitals post-mortem 
examinations are made as a matter of routine, but in private practice, except 
under instructions from the coroner, it is rarely advisable to make one Prac- 
tically this course is only permissible where doubt is confined absolutely to 
a question of pathology, and it is desired to clear up a point for the sake of giving 
an accurate certificate of death The practitioner should never make a post- 
mortem examination on his own authority if there is the least suspicion of 
death having been due to causes other than natural In view of the possibility 
of an inquest, nothing should be done which might destroy valuable evidence, 
or, in a case of poisoning, interfere with organs or material which should be 
submitted untouched to an expert for analysis A coroner has no power to 
order a post-mortem examination and decide on the results thereof whether 
or not to hold an inquest Nevertheless, the Editor has met with cases in 
which a coroner has told a medical man that if he cares to make a post-mortem 
on his own account and report again later, he (the coroner) will reserve his 
decision until that has been done This comes very close to an evasion of the 
law , but if the practitioner acts upon the suggestion, he must remember that 
he is accepting entire responsibility, and in the event of adverse comment 
being subsequently made, he cannot shelter himself behind the authority of 
the coroner There are reasons for believing that if coroners had the right, 
under suitable conditions, of ordermg a post-mortem examination without 
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necessarily holding an inquest, a considerable number of these inquiries would 
be avoided 

An inquest is not rendered unnecessary by the lapse of any interval, however 
long, between the occurrence of the violence and the death In 1913 an inquest 
was held upon a man who had been injured in a railway accident nineteen 
years before 

In the course of his preliminary investigations before holding an inquest, 
a coroner will frequently send his officer to a medical man to make various 
inquiries In the great majority of cases the practitioner should give freely 
all the information he possesses, but there is no legal obligation upon him to 
answer any of the questions, and if for any reason he prefers to reserve his 
evidence until he is in the witness-box he is strictly within his legal rights 
in so doing 
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PART ir. -INSANITY AND OTHER ABNORMAL 
MENTAL STATES. 


CHAPTER XXVI 

THE FORMS OF MENTAL DISORDER. 

To the medical jurist, unsoundness of mind is of importance in relation to 
several questions, the more important of which arc the placing of lunatics under 
restraint, the responsibility for crime, and testamentary capacity Each of 
these questions involves legal principles which will be more fully considered 
m the succeeding chapter For the immediate purpose it is sufficient to note 
that the law has never attempted to lay down any hard and fast definition 
of insanity, or other abnormal condition Nor from the clinical point of view 
IS any satisfactory definition possible Broadly speaking, physicians classify 
abnormal states into the psychosca- a term which is practically equivalent 
to insanity and the psychoneuroses and neuroses, which are described as 
functional in character In practice, however, border-line cases occur in which 
the diagnosis may only become clear with the passage of time As regards the 
psychoses, vanous classifications have been proposed, but it must be admitted 
that there is none which is entirely satisfactory, owing mainly to the fact that 
in many forms of mental disorder our knowledge of the pathology is still very 
incomplete The following classification is based upon that now employed by 
most text-books of psychiatry The student must not suppose, however, that 
the types can always be so clearly differentiated, and m practice overlapping 
forms are frequently met with 

Manic Depressive Psychoses 

(a) Manic types 

(b) States of depression or melancholia 

(c) Alternating, periodic, or circular insanity 
Dementia Prsocox 

(a) Simple dementia prsecox 

(b) Hebephrenia 

(c) Catatonia 

{d) Paranoid type 
Acute Confusional Psychosis 
Paranoia 

Epileptic Psychosis 

General Paralysis of the Insane 

Toxic Psychoses 

Psychoses with Somatic Disease 

Semle Psychoses 
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Psychoses associated with Reproduction 
Defective Mental Development 

(a) Idiocy 

(b) Imbecility 

(c) “ Moral Insanity ” 

Diagnosis of Insanity. - The diagnosis of insanity may or may not be a matter 
of difficulty In some psychoses, for instance, general paralysis of the insane, 
the diagnosis may be assisted by the presence of physical changes, such as the 
Argyll-Robertson pupil In many forms also, for example, confusional psychosis, 
dementia prsecox, and manic-depressive types, the diagnosis when the condition 
is well established is quite clear Difficulty, however, arises m the early stages 
of insanity, and in the differentiation of these from certain types of the psycho- 
neuroses These cases are usually spoken of as “ border-line,” and frequently 
the diagnosis does not become clear until they have been under observation 
for a period, or definite synqitoms have appeared with the progress of the 
disease The reaction of the patient to treatment is often a valuable indication, 
and it 18 safe to say that the modern methods of treatment based upon psycho- 
analysis have been the means of restoring to normal health persons suffering 
from psychoneuroses who, not many years ago, would have been regarded as 
definitely insane and possibly placed under restraint The student may again^ 
however, be reminded that for medico-legal purposes we are not concerned 
with the precise differentiation between a psychosis and a psychoneurosis or 
neurosis When legal questions are at issue the law is not concerned with the 
exact diagnosis of the condition, but with the question as to how far the con- 
dition has affected the conduct of the individual 

Before proceeding further, it may be useful to define certain terms which are 
employed in psychiatry- namely, illusion, hallucination, and delusion 

An illusion is a false perception of an external impulse , it is objective and 
IS limited to one or more of the senses It affords no indication of insanity, 
inasmuch as it can be experienced without participation of the intellect Sane 
persons may be the subject of illusions , thus, a man who suddenly awakes 
from sleep sees what appears to be the outline of a human figure m his dimly 
lighted bedroom, yet he knows that he is alone in the room and that the door 
18 locked , a few moments’ reflection, or a closer inspection of the thing seen, 
reveals that the impression produced has been caused by a dressing-gown 
suspended from a toilet-stand or other similar object This is an example of 
a visual illusion which is corrected by an appeal to the reasoning faculties, or 
to the evidence afforded by another sense The causation was objective- 
the thing seen was wrongly perceived by the visual centre No delusion resulted 
- the error was at once detected and the mind remained uninfluenced 

An hallucination is a perception without an external impulse , it is sub- 
jective in character and affects one or more of the senses An hallucination 
is not necessarily indicative of insanity, inasmuch as it may be rejected by 
the reasoning faculties, but if of a pronounced nature it is usually accepted 
by them, and m this case determines a delusion A man who sees some one 
watching him through an open window when no one is visible, or hears voices 
speaking when there is absolute silence, is subject to an hallucination Less 
significant hallucinations, such as flashes of light, sparks, or figures having a 
crenated outline, not unfrequently occur in simple neuroses, such as migraine , 
they may, however, be precursors of mental disorder Non-existent animals, 
such as rats or mice, seen and believed m by patients suffering from delinum 
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tremens, are delusional hallucinations In simple insanity hallucinations of 
hearing are the most common 

A delusion is a perversion of the judgment by an erroneous perception or 
conception , unlike the two preceding terms, a delusion necessarily implies 
disordered intellect The delusions of the insane are of a personal nature, 
in an impersonal way people may labour under delusions without being insane 
The perennial sequence of religious and spiritualistic frauds, for example, is the 
result of perversion of judgment m a certain type of mind, a type that eagerly 
embraces unorthodox ideas without question , such people are not necessarily 
insane, but they are liable to become so In them the reasoning powers are 
defective without essential loss of perceptivity , they see and hear as other 
people do, but they form enoneous conceptions with regard to what they see 
and hear, and from them deduce false conclusions The delusions of an insane 
person are not grounded on abstract conceptions solely relating to matters 
outside his entity, they concern himself, if he has delusions about religion, 
he IS convinced that his soul is irretrievably lost, or that he is the Deity in- 
carnate, if about spiritualism he imagines that he is irresistibly influenced 
by departed spirits, or is possessed by the Evil One himself In this way an 
insane person may be subject to delusions without hallucinations 

Some writers use “ illusion ” and “ hallucinations ” as convertible terms, 
and others use “ illusion ” in a different sense from tliat above defined The 
word “ illusion” is unnecessary to the medical witness and need rarely be used 

Insanity does not develop in a moment , there is a period of ingravescence 
during which the individual affected gradually deviates from his ordinary mental 
condition Although the symptoms evinced during the various stages of in- 
sanity are irregulai and do not follow any defanite order, certain of them are 
of common occuirencc, some of which are picsent in every case , a knowledge 
of these symptoms is essential to an early recognition of mental disease 

The onset of insanity may be so insidious that, long before any distinctive 
indications are manifest, and alteration in temperament is noticeable , the 
individual is different from what he was formerly , he has lost his equanimity 
The patient is subject to unaccountable waves of depression which may alternate 
with periods of excitement, he becomes unwontedly irritable, and is unable 
to control his temper under the petty annoyances of every-day life , this in- 
stability of temper may be the condition that first rouses suspicion in the minds 
of his friends that insanity is the cause of the change m disposition A man 
who has been moody and reserved in his manner for some time is credited with 
being overtaxed with business, and is thought to be a little out of sorts, but 
nothing more , at some trifling contradiction or annoyance he suddenly blazes 
up into a frenzy of passion, and behaves for the moment so like a madman, 
that the bystanders are at once impressed with the idea that the balance of his 
mind IS impaired 

A change in the emotions is also commonly shown, by transformation of 
like into dislike, of love into hate A man shows unwonted impatience at the 
remarks addressed to him by his wife, whose opinion he previously valued, 
and then manifests an absolute antipathy to her, a sentiment totally at variance 
with their former relations Loss of interest in objects and pursuits which for- 
merly occupied his attention, desire for solitude, perhaps at first shown by 
avoidance of social intercourse in a general way, and then, in a more special 
manner, by seclusion from the family circle, are further evidences of perverted 
sentiments At this period, the person affected is often quite capable of bright- 
ening up in the presence of strangers, or of friends for whom he has a special 
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liking , he will even remark that he feela better in company — meaning in 
the society of those with whom he is not necessarily brought into relation 
The capacity to fulfil the duties which devolve upon a merchant or professional 
man may be equal to the requirements, but the work is done in a perfunctory 
way without the display of any interest 

Amongst the commonei delusions m the early stages of insanity are the 
conviction that some one generally a member of the patient’s family— has 
commissioned the police, or a private individual, to act as a spy on the person 
labouring under the delusion , that there is a conspiracy to rum him or to 
deprive him of his rights , that attempts are being made to poison him The 
last-named delusion frequently causes those who are afflicted with it to arm 
themselves with a number of bottles of medicine, or parcels of food, and to 
seek the advice of a medical man, requesting him to analyse the samples brought 
for poison It is rather curious that suspicion is not alwa;ys directed against 
those who might be reasonably suspected of criminal motives such as members 
of the family who would be benefited by the death of the deluded person , 
but druggists and other shopkeepers who are total strangers to him are often 
the alleged secret assassins , sometimes the allegation of conspiracy is made 
to account for this inconsistency 

Delusions originating m the special senses are also frequent m the early 
stages of insanity A man labouring under such delusions will state that he 
hears voices making disparaging or defamatoiy remarks about him, or calling 
upon him to commit certain actions , he sees people deiiding or menacing him 
m the streets , he states that a friend who has been dead for years, walked 
past his house and looked at him as he went by , that he can taste poison in 
ins food , that an enemy is influencing him by means of electricity, which causes 
him to feel strange sensations , or that an offensive odour emanates from his 
body 

Delusions and hallucinations are always looked upon by the layman as 
strong evidence of insanity, and, as we shall see m the next chapter, the presence 
of delusions carries considerable weight when irresponsibility on the ground 
of insanity is put forward m a criminal charge Nevertheless, it is now recog- 
nised that both hallucinations and delusions may occur m psychoneurotic 
disorders Visions of deceased persons may appear in some cases, in others 
there may be delusions of persecution, and in yet others the patient may identify 
himself with divine personages, or may believe that he is m direct communi- 
cation with them Sometimes voices are heard threatening the patient or 
commanding him to perform certain acts That these delusions are not Indi- 
cative of a psychosis is shown by the fact that under psychoanalysis an ex- 
planation for the delusion is found and the symptom may be completely re- 
moved Often, too, the patient who hears voices will admit, when pressed, 
that he does not believe that they are real 

A hereditary taint can be traced m a large proportion of patients suffering 
from psychoses In manic depressive insanity, the percentage, according to 
different observers, ranges from 30 to 80 The defect in the preceding generation 
or generations is not always definite insanity , in some cases a history of epilepsy 
or alcoholism is forthcoming 

The following descriptions of the chief forms of insanity do not purport 
to be complete from the clinical point of view, but are intended to indicate 
the chief features in each form which are likely to be of importance from the 
medico-legal point of view — 
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MANIC DEPRESSIVE PSYCHOSES. 

Kreepelm has shown that mama and many states of depression described 
as melancholia should now be regarded as different manifestations of one morbid 
process, to which he has given the name manic-depressive insanity, and under 
this term he also includes periodic, alternating, or circular insamty ^ Kreepelm’s 
view has been accepted by most English psychiatrists Expenence has shown 
that there are certain fundamental features common to all these groups Fur- 
ther, the different states pass into each other without recognisable boundaries, 
and may even replace each other in one and the same case For purposes of 
description, however, it will be convenient to describe separately manic states 
and melancholic or depressive states 

Manic States.-— These are divided by Krsepelm into Hypomama, Acute 
Mama, Delusional Mama, and Delirious Mama 

Hypomania is the slightest form of manic excitement It corresponds to 
the French folie ratsonnanfe ” or insanity without disorder of intellect The 
perception and memory of the patients are not disordered, and there may even 
be increased psychic activity, the patient uttering witty remarks, making 
startling comparisons, and displaying vividness of imagination Nevertheless, 
there is a lack of unity in the course of hi& ideas, and he changes frequently 
from one subject to another While not suffering from actual delusions, he is 
apt to have an exaggerated opinion of his own importance, and boasts about 
his aristocratic acquaintances, high mental capacity, etc , indications which 
may suggest early general paralysis of the insane For the most part the patient 
IS cheerful and exalted , but he is irritable and liable to violent outbursts of 
rage over very trivial matters He displays an exaggerated fussiness, and is 
busily engaged in many schemes, but his capacity for real work is diminished. 
The condition is of importance from the medico-legal point of view, because 
the morbid state is very likely to be undiagnosed, and their aggressiveness 
may lead to the appearance of such persons m court Sometimes they start 
and carry through law suits with great persistence They may commit offences 
against decency, and may become addicted to alcohol, the condition tKen being 
one of the forms of dipsomania Kreepelin states that sexual excitability is 
considerably increased, and describes several cases in which this led to improper 
behaviour An elderly father of a family, who had lived a retired life, began 
to drink champagne with the girl fencers from a circus, another forced his 
way into a maid-servant’s room, and when caught endeavoured to excuse his 
conduct on the grounds of “ midsummer madness ”, a married lady in each 
attack conceived a violent passion for any male person in her vicinity, and 
finally overwhelmed a man 30 years her junior with fervid declarations of 
love , a servant girl annoyed a captain in the army with numerous love letters 
which she signed “ your fiancee ” Accusations of infidelity may be made, 
and unreasonable jealousy evinced 

Acute Mania.— Hypomama passes by insensible degrees into acute mama 
The onset may be sudden or may have been preceded by headaches, weariness, 
irritability, and outbursts of anger or states of depression The patient becomes 
restless and fantastic in his conduct He may dress himself up in an extrava- 
gant way or go out of the house m his shirt Kraepelm mentions a case of a 
female patient who jumped into the carnage of a prince for a joke, and of 
another who went to church in her ball-dress The patient is effusive, loquacious, 
and incoherent He is abusive, uses foul language, may destroy all within his 
^ MamC'Depresstve Insamty and Paranoia , trans. by Barclay, 1921, 
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reach, tear his clothes to shreds, be filthy m his person, and commit indecent 
actions Fugitive delusions are commonly present, and usually of an exalted 
type Outbursts of violence with threatening and dangerous assaults may 
occur 

Appetite and sleep are fitful, and the bowels are constipated At this stage 
the mind is as unstable as a fallen leaf on a windy day , it passes from subject 
to subject with phenomenal rapidity, the succession being apparently devoid 
of coherence Not unfrequently a certain sequential order may be recognised 
in the words or phrases uttered, which depends either on association of past 
experiences or of the words pronounced , usually it is of a mixed type, a word 
now calling up a past experience, and now suggesting another woid of similar 
sound or meaning This state may continue for three or four months with 
partial remission at intervals Sleep is irregular , a maniac will pass several 
consecutive sleepless days and nights, will then sleep for several hours, and 
recommence his previous behaviour on awakening The tongue loses some 
of its coating and the appetite often becomes voracious, notwithstanding which 
the patient grows thinner Power of endurance is the most extraordinary 
feature in cases of mama , the continuous violent movements, shouting, and 
singing that are kept up night and day surpass anything of the kind that can 
be accomplished by a sane person 

Acute mama may end in recovery , or it may pass into the chronic form, 
from which recovery rarely takes place, although there may be penods of re- 
mission Chrome mama is more or less associated with dementia, into which 
state the patient may lapse, or he may do so directly from the acute stage 
In other cases mama is succeeded by melancholia Chronic mama is characterised 
by incoherence and delusions, with occasional exacerbations of an exalted type, 
which, however, are less active than in acute mama 

Delusional Mania. — In this condition delusions and hallucinations are more 
elaborate and are suggestive of paranoid attacks The patient believes that 
he 18 descended from a royal family, that he possesses great wealth, that he 
has secret powers, or is m direct communication with God The picture presented 
in these cases resembles that of the general paralytic In acute mama the 
delusions are transient and fugitive, but m the condition now described they, 
as a rule, persist for a considerable time, and are recurred to and defended 
by the patient Excitement is not a marked feature, but there may be sudden 
outbreaks of violence or passionate weeping 

Delirious mania may develop from ordinary acute mania, or it may begin 
quite suddenly without premonitory symptoms It is most common in young 
persons, especially in those that arc of excitable or hysterical temperament 
It IS sometimes preceded by a period of depression followed by loquaciousness 
which rapidly passes into a state of acute delirium , if delirious mama develops 
in this way, it is likely to last longer than when it suddenly bursts forth without 
antecedent mental disturbance The patient rapidly becomes confused and 
disoriented He mistakes those around him and regards them as persons o! 
high importance Constantly-changing hallucinations are present Animals 
and birds are seen in the room, heaven is opening, the Day of Judgment is come, 
the house is on fire, the patient is swimming in water Very little appreciation 
of the surroundings is shown, but when addressed the patient will look up and 
obey some simple command or give a childish answer to a question When 
the delirium is at its height the patient is violently excited, will attack those 
who seek to restrain him, will tear his clothes, displaying an utter absence of 
decency, and will shout and swear or sing until his utterances are absolutely 
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incoherent In this stage there is absence of sleep , the tongue, from the first 
foul, becomes more and more so, and then dry and brown , sordes are present 
on the teeth and lips, and the breath is very offensive The appearance during 
the periods of lessened excitement resembles that produced by an attack of 
enterica, but there is little elevation of temperature The attack may consist 
of periods of frenzied excitement with intervals of comparative quiet, and may 
be accompanied by hallucinations, it may be only of a few hours’ or days’ 
duration, or it may last two or three months The absence of sleep in intract- 
able cases IS one of the most marked symptoms , a patient may not sleep for 
four or five consecutive days and nights 

Diagnosis. — It is distinguished from delinum tremens by absence of the half- 
frightened manner, the tremor, the hallucinations of rats or serpents on the 
bed, the furtive glances over the shoulders and under the pillows, the constant 
purposeless picking at the bedclothes, or grasping at imaginary objects — with 
the retention usually of sufficient intelligence to answer questions all of which 
are indicative of that disease The history of the case will help to distinguish 
delirious mama from the delirium of a fever or an acute febrile disease. In a 
fever, or like bodily complaint, there is a period of illness characterised by 
elevation of temperature, quickened pulse, and other physical disturbances 
before the delirium comes on The intensity of the delirium is much less than 
m delirious mama, although in some diseases, as, for example, in the pneumonia 
of alcoholic subjects, the delirium is often very violent The absence of any 
characteristic rash and definite course points to mama rather than to fever 
From encephalitis the diagnosis cannot give rise to much difficulty , in this 
disease there is severe pain in the head, vomiting, rigors, and a tendency to 
somnolence, which soon passes into coma , the accompanying delirium is less 
continued and less violent than that of delirious mama In delirious mama, 
pain in the head is not a frequent symptom, and there is an absence of vomiting, 
rigors, and any tendency to somnolence Meningitis of the cerebral cortex 
may give rise to wild delirium, but it is less persistent than that of mama, 
and it alternates with a state of partial stupor The pulse is high, 130 , and 
the temperature also— 103° or more- which is not the case in delirious mama, 
except in very bad cases The occurrence of pam in the head, vomiting, and 
rigors afford further signs of differentiation from acute delirious mama 

States of Depression, or Melancholia. Kreepclm recognises the following 
groups of depressive states - Simple Melancholia, Stupor, Melancholia Gravis, 
Paranoid Melancholia, Fantastic Melancholia, and Delirious Melancholia 

Simple Melancholia is characterised by jisychic inhibition without hallucina- 
tions and without marked delusions The patient feels depressed and his mental 
processes are slow He is weary, his memory is defective, he is gloomy and hope- 
less, and loses all interest in his pursuits and surroundings He has no actual delu- 
sions, but may complain that his life has been a failure, and that everything he has 
had to do with has gone wrong Sometimes there are attacks of anxiety, and 
there may be phobias and imperative ideas suggestive of an obsessional neurosis 
Suicide may be contemplated, but m this form the patient does not often 
actually attempt self-destruction 

Stupor,— In this condition the psychic inhibition reaches such a degree as 
to produce a state of stupor The patient is apathetic, and may remain for hours 
in the same attitude without speaking, and taking no notice of anything Many 
do not take their food, but will allow themselves to be fed without offering 
resistance Occasionally they may utter a few detached words which indicate 
confused and delusional ideas These patients are all potentionally suicidal, 
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and in spite of then apparent obliviousness of their surroundings, they are more 
aware of what is going on about them than might be supposed If left unguarded 
for a moment they may seize the opportunity to commit suicide 

Melancholia Gravis. In this condition there are hallucinations and delusions 
Ideas of sin play a prominent part in the delusions The patient has led a wicked 
life, has cruelly treated or deceived others, or is guilty of various crimes At 
other times, the distress may be centred around faults committed long ago, 
and apparently of a trivial chaiacter He is overwhelmed with grief because 
as a child he has committed petty thefts or deceived his mother Belief in 
offences against God is frequent The patient will select some denunciatory 
text from the Bible and apply it to himself He has committed the unpardon- 
able sin, has blasjjhemed the Holy Ghost, and a sentence of everlasting punish- 
ment has already and irrevocably been pronounced upon him Ideas of perse- 
cution are sometimes present People look at him with scorn, and he is in 
constant danger of arrest or other punishment 

Paranoid Melancholia. — In this form the individual has ideas of persecution 
and often hallucinations of hearing voices which threaten him He believes 
that his medical attendant is ruining his health, that he has, for example, been 
so saturated with mercury that the metal exudes through his skin, or that 
medicines have been administertd which have destroyed his sexual powers 
and caused wasting of the organs concerned He may believe that poison is 
being placed m his food, or that his persecutors are influencing him by means 
of electric currents or wireless telegraphy Such persons may bring serious 
charges against their physicians or relatives, and subject them to grave annoy- 
ance if the mental condition has not been recognised The prevailing mood is 
gloomy and despairing, with a strong tendency towards suicide 

Fantastic Melancholia. -Krsepelin groups under this heading cases with 
a greater development of delusions and abundant hallucinations The patient 
sees evil spirits, monsters, heads of animals, black men, etc A dead friend 
IS sitting on his pillow telling him stones, or God, Satan, or the Virgin Mary 
IS standing by the bed Birds and animals say insulting things to him, and 
his persecutors are trying to murder him He has committed terrible sins, 
killed many people, and the devil has come down the chimney to take him to 
hell Sometimes the delusions are of a hypochondriacal type, the patient is 
slowly rotting away, or is suffering from horrible diseases He has no bowels, 
his heart is dead, or his brain has turned to mud His dull despondency may be 
interrupted by periods of anger At times there may be more violent states, 
in which the patient screams, wrings his hands, beats his head, or attacks those 
around him 

Delirious Melancholia.— Kraspelm describes this as characterised by pro- 
found visionary clouding of consciousness The patient has numerous terrifying 
hallucinations and confused delusions The faces of people are distorted and 
strangers are taken for familiar relatives Visions of the Virgin Mary, spirits, 
and devils appear The clouds are sinking down, or the whole world is burning 
Though experiencing these visions, the patients for the most part he quietly 
m bed, taking no interest in their surroundings, and are scarcely capable of 
speaking They pass their motions under them, and stare straight in front with 
vacant expression At times they may become restless and get out of bed, 
wringing their hands, and manifesting great distress 

^temating, Periodic, or Circular Insanity (also known as *‘fohe ctrculatre ”) 
— This condition is less common than mama or melancholia of the intermittent 
type. The patients have attacks of mama or melancholia interrupted by 
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peiiods of normal mentality Cole states that the most typical form is an 
attack of mania followed immediately by one of melancholia and then by a 
normal period In other patients there may be a normal period between mama 
and melancholia, and in yet others mama and melancholia may alternate 

DEMENTIA PR^ECOX. 

Dementia preecox is essentially a psychosis of jmberty and adolescence 
Some writers term the disordei Schizophrenia, to indicate the “ splitting ” of 
the personality which is characteristic of the disease A hereditary influence 
can be traced in a considerable number of cases The onset of dementia prsecox 
18 insidious, and the condition is often diagnosed as neurasthenia or some other 
disorder foi a long time before its true nature is recognised The following 
main types of dementia ]ir8ecox have been recognised —(1) Simple Dementia , 
(2) Hebephrenia , (3) Catatonia , (4) Paranoid forms , but it should be under- 
stood that the conditions overlap and that mixed types very commonly occur 

Simple Dementia Preecox.- The early symptoms of this form are indiffer- 
ence mental sluggishness, and general lessening of interest m the surroundings 
A school boy or girl, hitherto progressing well with studies, begins to be listless 
and lazy He shuns company, neglects his lessons, is unable to assimilate new 
facts, and shows reluctance to leave his bed Attempts to aiouso him from 
his indifference may lead to display of irritability Associated with these 
symptoms are headaches insomnia, and mental depression He neglects his 
attire and is unclean in his person Transitory delusions occur, and there may 
be hallucinations of hearing voices and seeing visions A patient of the working 
classes fails to letam his employment foi any length of time, and ultimately 
becomes incapable of any but the simplest manual labour, and that under 
supervision This state may persist foi many years, death occurring from 
tuberculosis 

Hebephrenia.- The onset m this form is usually more abrupt than in simple 
dementia prajcox, though here also the patient may have suffered for some 
months from insomnia, headache, and listlessness The early symptoms are 
confusion and depression, with periods of remission, which may at first suggest 
manic depressive psychosis Hallucinations are common, and often these 
take the form of voices which abuse the patient and accuse him of immoral 
or criminal practices There may be visions m which the patient sees prominent 
persons Delusions occur which may have a paranoid colouring, the patient 
believing that those about him are persecuting him Sometimes they are of a 
fantastic character Attempts at suicide may be made Periods of depression 
or attacks of excitability may occur, but the prevailing attitude is that of 
indifference, the patient sitting idly m his chair or lying m bed apathetic and 
uninterested in his surroundings Maniacal outbrusts may occur m which the 
patient shouts, screams, and is destructive Most of the cases pass on to com- 
plete dementia, but in a small proportion the course of the disease appears 
to be arrested, and it may be possible to employ these patients usefully under 
supervision Physically, there is often general mal-nutrition with impairment 
of digestion 

Catatoniac^ — This form is usually of gradual onset, but occasionally may 
appear suddenly At first there is usually a mild grade of depression, and in 
some cases epileptiform convulsions occur during this stage The characteristic 
symptom is a condition of bodily immobility and muscular ngidity, which may 
be continuous or intermittent Attempts to move the body meet with a prompt 
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resistance, and produce a condition of muscular tension The limbs may be 
stretched out rigidly, the fists kept tightly clenched, and contraction of the 
facial muscles leads to grimaces Sometimes the general muscular rigidity 
18 associated with a condition of stupor in which the patient remains motionless 
for long periods Tn other cases the patient allows his limbs to be flexed and 
placed ill any position, in which he then retains them until overcome by fatigue 
Various maimeiisms may be exhibited by the patient Echoparaxia is a term 
applied to tlie tendency to copy any action which is performed before him, 
such as raising the hand Echolalia is the repeating of any words or remarks 
which are made to him Negativism is the condition in which the patient does 
the opposite to anything he is told to do, for instance, if told to open his hand 
he shuts it, and if to put out his tongue, he firmly closes his mouth Verbigera- 
tion, or the senseless repetition of sounds and words in rapid succession, may 
be displayed, or there may be repetition of stereotyped phrases Buckley 
mentions a patient who replied “ 30 per cent coffee " to every question he was 
asked Continual laughter or weeping may occur, but many patients are mute, 
refuse food, and will not dress themselves Hallucinations are often marked 
Impulsive acts are characteristic A patient may suddenly and without any 
warning commit some act of violence, such as assaulting an attendant or smash- 
ing furniture, and then rela^ise into his previous state 

Paranoid Type.- This form, which is characterised by the occurrence of 
systematised delusions, is not sharply marked off from the psychosis described 
under the heading paranoia. Hallucinations are common m which the patient 
hears voices accusing him of ci lines Sometimes the delusions are of an exalted 
type 


ACUTE CONFUSIONAL INSANITY. 

The charactenstic of this state is confusion of ideas, and it differs from the 
manic depressive group m that emotional disturbance is not so pronounced, 
and physical signs are more predominant The etiology is uncertain, but it is 
generally accepted that m many cases the condition is due to toxic infection 
or to exhaustion following prolonged mental and physical effort Read, m an 
analysis of 3,000 consecutive cases of soldiers with psychoses, admitted in 1917 
to Netley, found 1 3 3 per cent of confusional states This was the largest 
group after dementia prsecox, which formed 20 per cent The patient is often 
badly nourished, the pulse small and of low tension, the heart sounds weak, 
and the temperature subnormal Ansesthesia of the arms and legs may be 
present The patient is disoriented in both time and place— ^ e , he does not 
know the date, or year, and does not appreciate his surroundings His memory 
is disordered, confusion of ideas is marked, and he fails to recognise objects 
or the identity of the persons around him Hallucinations are present and he 
sees visions or hears voices Delusions may occur, but they are not marked 
At times he may become excited and mcoherent 


PARANOIA. 

The characteristic feature of this disorder is the presence of fixed, system- 
atised delusions The term, however, has been used with somewhat different 
significations by various authorities, and there is still not complete unanimity 
as to what cases should be assigned to this heading Kreepelm defines paranoia 
as the “ insidious development of a permanent and unshakable delusional 
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system resulting from internal causes, which is accompanied by perfect pre- 
servation of clear and orderly thinking, willing and acting ” ^ This conception 
of paranoia has been generally accepted, and many mental states which would 
formerly have been classified as paranoia arc now assigned to the paranoid forms 
of dementia praecox or other psychoses When the delusion is of an innocent 
and very restricted nature, the behaviour of the patient resembles that of a 
harmless eccentric individual Clouston ^ mentions such a case, in which the 
patient was intellectually acute and morally irreproachable, but he believed 
that twice two were not four, but four and a quarter He spent his whole time 
not devoted to keeping the asylum accounts — which he did accurately on “ the 
old system ” in deference to prevailing prejudices — in making elaborate calcu- 
lations by his own system as to the distance of the stars, and in formulating 
new tables of logarithms , his manuscripts filled two large chests, which he 
solemnly left by will to the University of Oxford 

The description of the delusions of paranoia as “ systematised ” means 
that the patient rationalises his beliefs and defends his position with logical 
consistency Such patients arc absolutely impervious to demonstration or 
argument directed against their dominant ideas, and often exhibit an unmiti- 
gated contempt for the mental capacity of those who presume to differ with 
them The ideas of such patients are inconsistent with the actual state of 
things, but the deductions drawn from these ideas arc often quite rational 
grant them their premiss and the rest falls in, in orderly sequence A woman 
fancies that she is the Princess of Wales , she conducts herself with what she 
believes to be a befitting degree of dignity, decks herself with fictitious jewellery 
and adornments, and exacts a deferential behaviour from those who come 
in contact with her A man believes that he is endowed with the power of 
healing by the laying on of hands , he makes his power known by inflated 
addresses written and oral, calling upon all who have charge of sick folk to bring 
them to him to be made whole 

Delusions associated with depression and ideas of persecution are very 
common in paranoia Patients so afflicted often fancy themselves the victims 
of some occult agency directed against them by certain people, who are often 
not specified, but vaguely spoken of as the “ villains ” or “ those mesmerists 
One man believes that if he allows people to touch him, or even to come near 
him, they can read his thoughts , consequently he keeps everybody at a distance 
as far as he can Another believes that there is an attempt on the part of some 
malicious agency to inflate him with gas, so that he will sail away like a balloon, 
and be lost , in consequence he will not sit down for months, but walks about, 
or leans against objects, ready to start away should an attempt be made Ono 
patient believes that people are following him about, watching him, or setting 
traps to catch him His letters are being opened, or his thoughts are being 
read He changes his residence, but his persecutors soon find out his new address, 
and he recognises by various signs that their nefarious efforts to injure him are 
again being made Such delusions are termed systematised — % e , the patient 
finds reasons for the attacks In another class of cases suspicion is directed 
against individuals, a man suspects the chastity of his wife and believes that, 
with the aid of her alleged paramour, she is in some secret way depriving him 
of his mental and virile powers 

Those who are subject to delusional insanity may be able to conceal their 
delusions under the influence of a strong incentive to do so , even without 
any effort to disguise their ideas, if their interlocutor does not happen to touch 
^ Chnical Lecture on Menial Diseases, 1883 



286 


FORENSIC MEDICINE AND TOXICOLOGY 


upon the subject of the delusion they may be able to maintain a rational con- 
versation for a considerable time without betraying themselves Maudsley ^ 
quotes the case of a Commissioner who was sent to an asylum to liberate those 
whom he judged to have recovered He examined an old man, who gave no 
indication of incoherence nor insanity in any way, and an order was prepared 
for his release, to which he had to put his signature , he took the pen and wrote 
“ Christ ” 

Hallucinations of hearing are common in delusional insanity , the patients 
constantly complain of voices proceeding out of the cellar and through the 
walls Hallucinations of taste and smell are also frequent, and give rise to notions 
of being poisoned or suffocated with noxious gases 

From the medico-legal point of view, paranoia is of great importance, as 
the condition may result m all sorts of charges being brought against other 
persons, and sometimes the delusions of persecution lead to homicidal attempts 
upon the supposed enemies Others put forward claims to estates or titles 
Sometimes the delusions assume a religious character, and the patient believes 
that he has divine powers or is the Messiah Such a one may endeavoui to 
fulfil his supposed mission and summon meetings or distribute circulars In 
certain cases the delusions have an erotic character These are met with mostly 
in young women, in consequence of which they accuse men of having made 
improper advances to them, or worse, such ideas are sometimes very fixed, 
and a woman subject to them will persistently write compromising letters 
to the man whom she imagines has wronged her, and even to other people, 
making known his alleged misdoings 

Paranoia always begins insidiously, and the delusions progress slowly 
The condition does not tend to shorten life, nor to pass on to weak-mindedness 
or dementia 

The Freudian school have found a relation between paranoia and homo- 
sexuality Ferenczi considers that the condition is a defensive mechanism 
against homosexual desires in the subconscious mind, and he describes m detail 
several cases which support this view * 

EPILEPTIC INSANITY. 

Apart from the tendency to progressive deterioration of the intellect in 
epileptics, the disease may produce psychical disturbances of an acute kind, 
which bear a certain relation to the periodic attacks According to Hughlings- 
Jackson,* epilepsy is “a sudden, rapid, excessive, occasional, and local dis- 
charge of the cerebral cortex " In the ordinary epileptic seizure, the first 
indication of the discharge is manifested by a sensory disturbance — the so- 
called aura , further recognition of development in this direction is checked 
by immediate loss of consciousness , the discharge then expends itself in the 
motor tracts Inasmuch as the discharge may take place at any part of the 
cortex, the relation between the psychical and motor effect is not constant 
In the ordinary epileptic seizure the psychical disturbance is limited to the 
aura which precedes and the lethargic sleep which succeeds it In the cases 
which are of interest to the medical jurist the motor effects are negligible, 
and they may be entirely absent , his attention is concentrated on the disorder 
of the higher centres by which the mental attitude and the actions of the in- 
dividual are affected The psychical disturbances occur either before or after 

^ Besponaibthty %n Mental Dtsease, 1874 * ContribuUons to Paychoanalyaia, 1916 

• West Btdtng Asylum Rep , vol. in 
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the motor discharge, and, what is of the greatest importance from the forensic 
standpoint, even m its absence During a variable period before an epileptic 
seizure the individual often displays a restless, irritable, morose disposition, 
with delusions, m which suspicion of the motives of those about him plays 
a prominent part , less frequently there is elation This mental change is 
easily recognisable by those who are in daily contact with the patient, and 
from it they infer that an attack is imminent After a fully developed seizure 
the patient usually sleeps profoundly for a variable period, and on awakening 
13 in his former condition, except that he feels sore and fatigued , m some 
cases, automatic movements are made before consciousness returns A man 
may have a fit in the street, and after it is over, may get up and walk a con- 
siderable distance without any perception of his surroundings , when he comes 
to himself he finds that he is in a neighbourhood quite unknown to him Whilst 
in this condition he may perform a variety of actions of a purposive nature 
which demand complicated movements for their execution The actions per- 
formed are determined by the influence of past co-ordinations on the motor 
centres acting in the absence of the restraint imposed under normal conditions 
by the highest controlling centres, the latter being m a state of passivity from 
exhaustion Many of these actions present all the appearance of volitional 
movements, and yet the individual, both at the time and afterwards, is quite 
unconscious of having performed them , although described as automatic, 
they are probably initiated by a slight peripheral stimulation, or by one of 
internal origin There is a tendency to resume an action interrupted by the 
seizure, hence a person who is walking at the moment the attack comes on, 
may recommence doing so as soon as the motor exhaustion is recovered from, 
but before the psychical centres have regained their activity 

After an ordinary epileptic seizure has occurred and the subsequent comatose 
sleep has passed off, the patient, instead of regaining his previous mental state, 
may be furiously maniacal , this condition may come on at any time within 
twenty-four hours or more after a fit , it may immediately succeed the coma, 
but more frequently some hours elapse It may follow a single fit, but is more 
likely to occur after several have taken place in rapid succession In the absence 
of the higher control, the lower centres are let loose and give rise to a display 
of blind, ungovernable frenzy which is in the highest degree dangerous to the 
patient and to those around , whilst under its influence the patient, without 
cognisance of the act, may commit deeds of brutal violence It is important 
to remember that a dislike or suspicion, aroused during the stage of irritability 
that precedes an attack, may determine the action after it , an animus thus 
conceived against any one may lead to his being assaulted after the fit is over, 
whilst the patient is still unconscious of his actions Occasionally the mental 
disturbance after an ordinary epileptic seizure takes another form, the patient 
being simply excitable— talking, gesticulating, and behaving extravagantly — 
but without violence 

The condition of “ automaticity ” may occur during a slight epileptic seizure 
without motor symptoms — the so-called petit mal During an attack of this 
description there may be no perceptible movement of the body or limbs , the 
face will become pale for a moment or two and subsequently flushed, and that 
IS all that usually is to be seen The patient himself may or may not preceive 
a momentary loss of consciousness, if he is talking at the time the attack 
comes on, he stops and hesitates for an instant, and then resumes the con- 
versation , if he IS writmg, the pen probably drops out of his hand, but the 
whole affair appears so insignificant that it might easily be mistaken for an 
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accidental slip of the fingers If he is doing something at the time the seizure 
occurs, he either continues the action on the same lines, or he does something 
absurd or incongruous which has a certain relation to the original purpose 
For example, a woman who was toasting bread had an attack of petit mal, 
she thrust the toasting-fork with the slice of bread on it between the bars and 
vigorously stirred the fire This association of ideas has an important medico- 
legal bearing , during or after a seizure that does not produce motor disturbance 
there seems to be a tendency to perform some action If at the time the person 
IS not manually occupied, he may do something that has a strong resemblance 
to a purposive unlawful act, without volition or cognition , the mere sight 
of an object may be sufficient to suggest picking it up and putting it in the pocket 
This may be done in such a way as to resemble secret theft, but the action is 
not unfrequontly committed without attempt at concealment Colman ^ gives 
an instance in which a man had an attack of petit mal whilst in an ironmonger’s 
shop , he placed a large coal-scuttle on each arm and deliberately walked out 
of the shop 

A patient under the influence of an attack of petit mal sometimes displays 
another tendency which may bring him within the grasp of the law , he is 
seized with a desire to micturate, and regardless of the surroundings, unfastens 
his clothes and deliberately performs the act in public, with the result that he 
18 taken in charge for indecently exposing his person Colman relates the case 
of a woman who whilst at a public entertainment had an attack of petit mal, 
in the course of which she lifted her clothes and there and then urinated , her 
friends had much difficulty in convincing the police that the act was not one 
of wanton indecency Occasionally the patient commences undressing in 
public , Gowers accounts for this on the supposition that a feeling of illness 
experienced after the attack “ suggests ” the propriety of going to bed 

A condition occasionally occurs after an epileptic seizure, called retrograde 
amnesia— i e , loss of recollection of all that has passed for some time previous 
to the attack This condition may follow cither an ordinary epileptic seizure, 
or an attack of petit mal, and it may occur only once out of a vast number of 
seizures in the same individual Seglas^ relates an instance which occurred 
in a young man who, whilst at dinner, had an epileptic seizure, and when he 
came to himself it was found that the had absolutely no recollection of the 
events of the morning preceding the attack He had arranged the books m 
the library, had written some letters, and had paid several visits, all of which 
actions were completely and permanently obliterated from his memory The 
patient had had many previous epileptic attacks, but had never before suffered 
from retrograde amnesia The amnesic period may reach back from an hour 
or two, to days, or even weeks, and the conditions may be either transitory 
or permanent 

The cortical discharge, which under ordinary conditions determines an 
attack of epilepsy with clonic spasms, may apparently be entirely expended 
on the emotional centres, producing a state of maniacal excitement like that 
already described as occasionally occurring after an ordinary seizure, but with- 
out the usual fit Individuals thus affected will commit the most brutal acts 
of violence, being at the time perfectly oblivious both to the injuries they inflict 
on others and to the damage they themselves may sustain For two reasons, 
no insane condition is more dangerous than this — first, the immediately ante- 
cedent state of the individual who is subjected to its influence may be one of 
perfect sanity, and therefore he may be at liberty to attack the first person 
' The LartMt, 1890 • Annates d'Hygientt 1897 
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with whom he comes in contact without let or hindrance , second, his ungovern- 
able fury knows no bounds, and he “ goes for ” his victim regardless of con- 
sequences This condition is sometimes called masked epilepsy, a term which 
IS also applied to a state of unconsciousness accompanied by automatic actions 
without violence 


GENERAL PARALYSIS OF THE INSANE. 

This disease is much more frequent m men than women , the subjects of 
it are usually strong, vigorous, and m the prime of life — from 35 to 45 years 
of age Persons of a sanguine temperament are more liable to be attacked 
than those of a melancholic type , it is probably more common m the lower 
than in the higher ranks of society A histoiy of syphilis is present m the great 
majority of cases Probably the disease is an invariable antecedent Among 
the exciting causes are — prolonged mental strain, especially when followc'd by 
disappointment , shock to the nervous system, such as is caused by the sudden 
occurrence of a domestic or business trouble , less frequently brain-disturbances 
of a physical kind due to mechanical injury, oi to sun-stroke 

The symptoms are divisible into psychical and physical, both kinds being 
highly characteristic when the disease is present in a typical form 

As in other forms of insanity, there is an incipient period which in this 
disease presents special features of a distinctive nature A vigorous, healthy 
man, of sanguine temperament, who is fond of what is called “ company ” - 
i e , good eating and drinking — becomes more than usually jovial and loquacious 
His friends probably think that he is indulging too freely in alcohol, and, indeed, 
the condition very closely resembles that produced by slight excess of this kind 
The patient is obstrusively familiar with people with whom he has but a slight 
acquaintance , he will call upon them at their houses and harangue them at 
great length about his private affairs, he will talk by the hour about himself, 
his family, or his possessions in an inflated style, describing everything as the 
superlative of excellence He is prone to do outre things, the outcome of extreme 
self-complacency , he will “ drop in ” uninvited to dine with a family with a 
member which he is merely on speaking terms He becomes very forgetful, 
neglects appointments, and is irregular in his daily habits An early indica- 
tion, which IS often the first to rouse the suspicions of the patient’s friends 
as to his sanity, is extravagance in purchasing useless articles If he sees a 
watch that pleases him, he will buy half a dozen , he will give orders to trades- 
people for all sorts of goods, many times in excess of his requirements and in- 
<5ome Acquisitiveness may also be displayed by stupid thefts committed 
without attempt at concealment, the articles appropriated being often, though 
not invariably, useless 

The sexual proclivities usually assert themselves in a manner that demon- 
strates the loss of moral control , a man in the early stage of general paralysis 
will commit an indecent assault on a woman in a most casual way, without 
any of the cunning displayed in other forms of insanity He does not appear 
to be driven to the act by sensual impulse , but the opportunity being present, 
he avails himself of it out of mere caprice without considering the consequences, 
just as he senselessly commits a theft In a less objectionable way he may 
show his inclination towards the fair sex by proposing marriage to several 
women on the same day A good deal of this folly seems to depend on impair- 
ment of the memory as well as on exaltation of the sexual feelings, though 
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there is an undoubted vein of lubiicity present, which is evinced by a tendency 
to libidinous conversation 

The memory and the power of concentrating the attention is always seriously 
impaired, even in an early stage of the disease , the mind, butterfly-like, flits 
from object to object, and the one on which it last settles excludes for the 
moment its predecessors A good way of testing the memory is to get the 
patient to write a letter , if the disease is at all advanced the writer will omit 
words, especially short words, such as articles and prepositions 

So far, although his conduct has been characterised by a variety of re- 
piehensible actions, chiefly remarkable for their silliness, he may not have 
shown any decided indications of downright insanity About this stage of the 
disease the physical symptoms are usually first observable , they may appear 
earliei, before the mental condition is so far advanced, or they may be delayed 
The first indication is afforded by the speech , a man in the early stage of 
general paralysis blurs his words, or some of them, just as a person does who 
IS slightly under the influence of drink There is more of a hesitancy than a 
stammer, as though the muscles concerned in articulation co-ordinated badly , 
in the act of talking the lips quiver, imparting an appearance aptly compared 
by Bucknell to that of a person about to burst into weeping If the tongue 
18 protruded, fibrillar tremors of its muscles will probably be visible The 
pupils are frequentl) unequal in size, or they may be extremely contracted or 
considerably dilated 

As the disease progresses the mental symptoms increase in intensity , bom- 
bastic utterances are supplemented by delusions which have a like tendency 
The patient fancies himself wiser, stronger, or richer than other men , his wealth 
amounts to millions of pounds , he has country residences in every county of 
England , he can outstrip the fastest horse on foot Delusions chase one another 
through his mind , he recurs to the same idea, but modifies or alters its ex- 
pression , and after a time he takes up other grandiloquent notions If taxed 
with the absurdity of Ins statements, he makes little attempt to defend or 
justify them, but maunders on regardless of controversion , he thus differs from 
melancholia and other insane patients, who hold to their delusions and insist 
on the truth of their utterances By this time the memory is so impaired that 
the patient is incapable of comparing ideas , he cannot perceive the least in- 
congruity in his statements , they represent what to him actually exists His- 
face glows with transport as he recounts his heroic deeds and enumerates his- 
vast possessions, in repose it presents the exactly opposite look of a half- 
demented person— stolid and fatuous The sjieech is now distinctly impaired, 
and subsequently becomes mumbling and difficult to understand 

Before this stage— sometimes quite early — the patient will have suffered 
from epileptifomi seizures, varying in degree from a mere “ faint ” {fetit mal) 
up to well-marked convulsions, and even true epileptic attacks The ribs are 
sometimes fractured without the patient being aware of it, due partly to trophic 
changes m the bones producing unnatural fragility, and partly to insensitive- 
ness, which blunts the perception of pain 

The last stage is one of paralysis and dementia , the patient may be able, 
when supported, to totter about for a little longer with a well-marked ataxic 
gait, and then he is confined to his bed, and lies with the knees drawn up against 
the abdomen, with body and mind paralysed until death occurs The duration 
of the disease varies from a few months to three or, possibly, five years 

Exceptional Forms of General Paralysis— In the early stage, and very rarely^ 
subsequently, the condition is melancholic instead of exalted In the ordinary 
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type of the disease the patient’s life may be cut short soon after the physical 
symptoms are first developed Sankey ^ describes the symptoms in these cases 
as resembling those of acute meningitis 

In a limited number of cases remissions occur, and, for a time, the patient 
IS supposed by his friends to have recovered Blandford^ states that he has 
seen a wonderful disappearance both of bodily and mental symptoms, the 
improvement lasting for some time, and that amongst these cases he has seen 
some which certainly would not have been pronounced insane by a jury , they 
had either lost their delusions, or were competent to deny and conceal them 
If such cases remain free from mental work, they may slowly decline without 
return of the acute symptoms , if they attempt to occupy themselves with their 
former avocations, the acute symptoms leturn and the relapse is progressively 
and quickly fatal 


TOXIC INSANITY. 

ALCOHOLIC INSANITY. 

Mental disorder due to alcohol is either acute or chronic. Acute alcoholism 
is divisible into two types- Delirium ebriosum, and Delinum tremens. 

Delirium ebriosum, or acute alcoholic delirium, is a condition of maniacal 
excitement, directly due to excess of alcohol , usually it immediately follows 
the bout of drinking Excess of alcohol does not necessarily imply a large 
amount, for various reasons, such as hereditary idiosyncrasy, previous heat- 
stroke or traumatic injury to the head, a greater susceptibility to the exciting 
effects of alcohol exists in some people than in others , therefore, the amount 
which IS to be legarded as excessive is a variable quantity Where there is 
strong predisposition to become deliriously excited under the influence of alcohol, 
the amount taken may be relatively small, and there may be an interval of a 
day or more between the bout of drinking and the delirium As a rule, the 
acute delirium immediately follows or, rather, is a continuation and exaggeration 
of the wild excitement that drink not unfrequcntly produces in some men at 
the time that it is taken The condition is one of excitation of an aggressive 
type, with delusions of persecution or suspicion , the patient is usually clamor- 
ous, and vows that some one is trying to injure him, that his wife is unfaithful 
to him, and that he will kill those who have done him wrong He is usually 
so violent as to need restraint He has not the same kind of hallucinations 
as those which occur in delirium tremens- of rats and insects , but hears voices 
accusing him of crimes or defaming his character , or else he has sensations 
of a visceral type, which he says are caused by those who are persecuting him 
The tongue is foul and the temperature may be elevated a degree or two The 
mental state resembles mama more than delirium tremens Unless there is 
a strong predisposition to insanity the excitement passes off m a few days, 
though there may be hallucinations for a short time longer 

Delirium Tremens. — This may come on m the course of a drinking bout, 
or some days after its cessation The patient cannot sleep, or, if he does, he 
dreams horrible dreams that haunt him when awake At first, he is tremulously 
anxious to follow his usual occupation, but cannot concentrate his attention 
on it , he then becomes more restless and excited, muttering and moving to 
and fro in a busy, purposeless manner If spoken to he lends a momentary ear 
^ Lectures on Mental Disease, 1884 * Insanity and its Treatment, 1884 . 
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and answers a question, but immediately rambles off to something irrelevant, 
probably in the direction of his work He stops in the midst of a muttered 
monologue to listen to an imagined voice, and will reply to it , he is extremely 
suspicious and looks and listens at all points of the compass He constantly 
picks at the bedclothes, and tosses them to and fro He sees rats, mice, or creeping 
things on his bed and running up the walls, which he tries to chase away or to 
catch with his hands He will fix his eye on a distant spot and follow the move- 
ments of some hallucinatory creature till it reaches his bed, when he springs out, 
and, in a state of tremulous agitation, rushes away to escape from it He is 
constantly lifting up the bedclothes, or pulling the curtains on one side to look 
for lurking foes Associated with a blustering, defiant demeanour, he displays 
a cowardly disposition that usually renders him amenable to firm moral treat- 
ment on the part of strangers, but he is utterly intractable to attempts to quieten 
him made by his wife or those of his household There is a tendency to suicide, 
which IS often manifested by patients who have not displayed any marked degree 
of delirium , in the more excitable kinds of delirium tremens homicide may 
be committed In the usual course the disease lasts two or three days, and 
terminates in several hours’ sleep 

Chronic alcoholic insanity comes on after long-continued excess of alcoholic 
beverages , it is accompanied by sensory and motor affections due to peripheral 
neuritis, which impart a special character to this form of insanity The mental 
condition is one of progressive cnfeeblement , the memory fails, and the power 
of concentrating the attention diminishes until the patient becomes stupid and 
indifferent to all around him , lie is negligent as regards his personal appearance, 
and goes about with dirty, ill-adjusted clothing He then develops delusions 
founded on hallucinations, mostly aural he hears people speaking evil of him 
and conspiring to do him bodily harm, or voices ceaselessly repeating abominable 
suggestions visual hallucinations, so characteristic of delirium tremens, are 
much less frequent in chronic alcoholic insanity The hepatic and gastric 
troubles caused by prolonged excess of alcohol give rise to delusions that living 
animals are inside the stomach, or that poison is being secretly administered 
The parsethesice due to peripheral neuritis are similarly misinterpreted — the 
patient declaring that he is being tormented by electricity administered by those 
who were plotting against him It is characteristic of the change in direction 
taken by public thought during the latter half of the nineteenth century, that 
the delusions of the insane which are founded on tactual and other sensations 
are almost invariably referred by the sufferers to electricity — delusions which 
formerly have been attributed to demoniacal influence Patients suffering from 
chronic alcoholic insanity are prone to delusions relating to the sexual organs , 
they believe that they are being subjected to treatment intended to harm 
them and destroy their sexual powers, either by means of poison administered 
in their food or by some occult application of electricity Another frequent 
delusion m this relation is that the patient believes his wife is unfaithful to him, 
and is plotting with some one to get him out of the way 

More rarely the delusions in chronic alcoholic insanity are of an exalted 
type, and strongly resemble those of general paralysis They are often equally 
lofty in sentiment — the patient thinking that he is possessed of boundless 
wealth, or that he is one of the persons of the Tnmty — but they are not accom- 
panied by the fatuous self-complacency which is characteristic of general 
paralysis , there is always an undercurrent of distrust as to the motives of some 
person or persons 

The physical symptoms consist of sensory or motor disturbances, due to 
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peripheral neuritis The relation between the psychical and physical symptoms 
caused by alcoholic excess is not constant , an advanced stage of paralysis 
may exist, with but slight mental degeneration The sensory disturbances 
take the form of extreme tenderness of the muscles of the legs chiefly, the least 
pressure causing acute pain , the nerve-trunks may be swollen and tender on 
pressure , there may alsb be paraethesise of various kinds, a burning sensation 
in the feet being especially troublesome In the early stage, cramps in the 
calves of the legs are common The motor symptoms first show themselves 
by difiiculty m walking, the legs feeling weak , the gait, though ataxic in ap- 
pearance, IS really paralytic When the patient is in bed the ankles and toes 
are flexed, the heels being drawn up , later on the wrists also drop As the 
paralysis progresses more muscles arc implicated, including those necessary 
for the carrying on of respiration, and death results 

The drinking of alcohol m excess is not only a cause of insanity, but it may 
also be the result , the term dipsomania has been used to signify a morbid 
tendency to take drink The habit of drinking to excess is but too easily acquired 
by those who have no special proclivity to it, but there are undoubtedly cases 
in which it IS directly due to hereditary transmission , it may also be the result 
of the emotional state and enfeeblement or moral control which marks the onset 
of many forms of mental disease In addition to the immediate effects of 
alcohol on the mind, a further and debasing change is produced in the moral 
character , the individual loses both self-control and all regard for truthful- 
ness , he will resort to any subterfuge to gratify his cravings, and will he m 
a most barefaced manner to extricate himself when in a difficulty Such peo2)le 
are pests to their families and to society at large 

The habitual use of morphine produces a still more debasing effect on the 
moral character A dipsomaniac may pull himself together for a short time and 
abjure drink, but rarely does an opium habitue voluntarily cease taking the drug , 
his craving for it is such that nothing short of physical hindrance will restrain 
him Under the sway of this habit, men, and even women of refined character, 
will resort to the meanest artifices to gratify it If the habit is of long con- 
tinuance the memory becomes impaired , this at first seems to be the result 
of inattention , the patient is absent-minded and does not give himself the 
trouble of focusing his thoughts upon the subjects under consideration At 
this period, if sufficient mental stimulus is brought to bear, he is capable of 
concealing his weakness by increased mental effort, subsequently, there is 
an actual loss of memory which cannot be overcome In this stage, hallucina- 
tions are common and may give rise to delusions like those of chronic alcoholic 
insanity The physical indications are loss of flesh, tremulousness when not 
under the influence of the drug, anorexia, or capricious appetite and diminu- 
tion in muscular power A very significant symptom consists in recurrent 
visceral neuralgia, which may resemble the agony caused by the passage of 
a gall-stone , gastric crises (mistaken for bilious “ attacks ”) are common 
The habit is exceedingly difficult to eradicate, but, if eradicated, recovery 
IS more complete than in the analogous condition produced by chronic alcoholism, 
because of the absence of vascular and other degenerative changes which accom- 
pany the latter, and which, of course, are permanent It is not unfrequent 
for those who have been cured of the opium habit to take to drinking If mental 
enfeeblement through opium-eatmg is pleaded as a bar to criminal responsibility 
it IS to be regarded much in the same light as the plea of chronic alcoholism 
Coc^e, when taken habitually and for a long time, produces disastrous 
effects on the mental powers The evil is usually initiated by the use of the drug 
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as a therapeutic agent for the relief of pain, or irritation Ere long the habit 
18 acquired, and the victim becomes apathetic and feeble both m body and 
mind, although directly aftei lecourse to the drug he will be complaisant and 
even bright for a time His sleep is fitful and troubled, and his appetite for- 
sakes him He becomes profoundly melancholic, and tends to develop delusions 
of persecution, and to be disposed to commit suicide Like morphine, cocaine 
eradicates the moral sense, and degrades its victim into a shameless prevaricator 
Chrome lead-poisoning may give rise to certain psychoses The symptoms 
produced do not appear to be always the same Savage ^ observed acute mama 
in one case, and in another, symptoms closely resembling those of general 
paralysis In a case seen by the author there were delusions with depression 
Psychoses associated with Somatic Disease.— Many bodily diseases may be 
accompanied by mental disturbance Acute del mum may be present in the 
exanthemata, and other acute conditions associated with high temperature 
In states of exhaustion a low muttering delirium is frequently present before 
death Delirium may aiise during the acute stage of influenza, and after the 
bodily symptoms have subsided theie may be a state of depression which may 
pass into melancholia, or sometimes confusional insanity with excitement and 
hallucinations Chorea is often characterised by mild symptoms such as dul- 
ness, inattention, and loss of memory In some cases attacks of acute confusional 
insanity occur In myxoedema the patient is often dull and lethargic, and 
jometimes there are attacks of confusion with hallucinations and excitement, 
svhich may be followed by a state of stupor In hyperthyroidism, restlessness 
8 common, and there may be attacks of excitement, with insomnia, hallucina- 
tons, icfusal of food, and violence In uraemia there may be mental wandering, 
ivith hallucinations and agitation Syphilis, in addition to general paralysis 
jf the insane, which is described separately, may give rise to conifusional insanity 
)r dementia, following involvement of the membranes or vessels of the brain 
3ther diseases in which mental symptoms may be present are arterio-sderosis, 
iiabetes, advanced disease of the heart or lungs, and paralysis agitans Injury 
the brain does not produce any definite form of mental disorder, and the 
lifferentiation of traumatic insanity is not justified Mental disturbance fol- 
owing a blow on the head is usually associated with concussion, and most cases 
3lear up completely Sometimes, however, there are permanent changes, and 
bhe individual suffers from irritability, confusion, and lapse of memory There 
IS reason to believe that trauma may accelerate the onset of other forms of 
insanity, such as G P I or mama, but its most serious effects are jirobably 
jxperienced by alcoholic subjects in whom alcoholic insanity may be pre- 
cipitated 


SENILE DEMENTIA. 

Senile dementia is not an invariable accompaniment of advanced age, 
ind therefore no limit can be assigned at which the mind begins to give way 
from physiological decay Some men retain their mental vigour in a high degree 
intil far advanced in life , they display a wonderful power of abstract reasoning, 
ind of memory for words of highly specialised meaning, such as proper names, 
vhich being least organised, soonest undergo dissolution A man of less mental 
irigour shows signs of decay and loses coherence of ideas ten or twenty years 
looner If signs of dementia occur before the age of sixty years, there has 
Drobably been some cause other than age which has interfered with the nutntion 
* Insanity and Allied Neuroses, 1884. 
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of the brain , defective memory frequently betrays itself at a much earlier 
period, but the reasoning powers remain active A certain dulness of intelligence, 
as compared with that which formerly existed, is frequently the precursor of 
dementia In this stage, a man of consideiable attainments will be unable 
to solve at the moment a question involving abstract thought, which would 
formerly have given him little trouble, if the question is written down, and 
he 18 so minded, he will arrive at a correct answer when left to himself for a 
time , the power of abstract reasoning is dulled, but not destroyed This 
applies, though not so directly, to minds of lesser culture, and should be re- 
membered when examining cases which are supposed to display great mental 
weakness 

When dementia follows a progressive couise, the mental boundaries may 
slowly contract without othei change than gradual intellectual dissolution 
In some cases, phases of excitement or of depression occur at intervals , theic 
18 always more or less loss of self-control, and frequently excessive irritability 
of tempei Hallucinations and delusions are not uncommon, and there may 
be a tendency to suicide Erotic impulses may be present, which are not un- 
frequently the cause of unchaste behaviour on the part of old men to young 
girls 

Dementia may be the final stage of any of the forms of oidinary insanity, 
such as mama oi melancholia , this is known as secondary dementia. The 
condition is that of mental enfecblement, advancing to one of complete abolition 
of intelligence There may be occasional waves indicative of the initial jisy- 
chosis, the patient being excited or depressed at mteivals The animal ])ro- 
pcnsities, uncontrolled by reason, may display themselves, oi the patient 
may be impassively tianquil unless annoyed, when he blazes up into a momentary 
fit of passion 


INSANITY ASSOCIATED WITH REPRODUCTION. 

There is no definite foim of insanity associated with the pueipeial state, 
but under the strain of pregnancy or parturition a woman predisposed towards 
mental disorder is more likely to experience an attack of manic depressive 
insanity or some other psychosis There are, however, often special features 
displayed in the so-called condition of puerperal insanity, and it will be con- 
venient to consider these as they are manifested duiing pregnancy, jmerperisni, 
and jieriod of lactation 

Insanity durmg Pregnancy. -Emotional disturbance is a well-recognised 
accompaniment of the period of gestation , it is manifested by strongly marked 
likes and dislikes in relation to food, and not unfrequently by alteration m the 
general mental state Some women are morose or iriitable, others are usually 
complaisant during the period of gestation If there is any neurotic taint, 
or even in the absence of discoverable hereditary proclivity, such emotional 
disturbance may exceed the limit recognised as compatible with self-control 
and may develop into actual insanity Insanity during gestation is exceptional , 
when it occurs, it is usually after the third month The condition is one of 
depression, accompanied with suspicion and dislike of husband and (should 
the patient be a multipara) of children , this may alternate with states of 
maniacal excitement, or the entire disorder may be of the exalted type Mental 
disorder is most liable to occur in first pregnancies There is always a strong 
tendency to suicide, and there may be to homicide. The patient sleeps little, 
and IS subject to hallucinations and delusions 
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Insanity during the puerperium, when it occurs, usually comes on within 
a fortnight after parturition , in its most fiequent phase it partakes of the 
exalted type. The patient is sleepless for a night or two, and then is excitable 
and talks more than usual She is capricious and, without any reason, takes 
a dislike to tliose about hei , she gives the nurse all the trouble she can by 
demanding a number of tiifling services and then (omplains of her inefficiency 
She displays the gieat(*st antipath)' towards her husband and her child, and 
declines to .speak to the doctor, oi roundly abuses him to his face and calls 
him by some opprobiious epithet Food is obstinately refused, necessitating 
foiciblc feeding The delirium, accompanied by hallucinations and delusions, 
IS very acute, and is often characterised by obscenity of language and gestures 
'I’he mental state may be one of depression in place of exaltation, the patient 
being profouiidl) melancholic , in this state .she takes no notice of anything, 
2 >erhaps not even speaking for days together In both forms the suicidal 
tendency is strongly developed, and as the patient is innielled to the act by 
o\erpowering impulse, originated by vivid delusions, there is always the pro- 
bability of a sudden outburst, even during a iieiiod of temporal y quiescence 
The same observation ajiplies to the homicidal tendency, which is also common 
in iiuerperal insanity, and is chiefly directed against the child or children of the 
patient , the teiniffation to take her child’s life is so strong, that, although 
th(‘ woman’s instinct rebels against it, she feels herself incapable of resisting, 
and will therefore sometimes ask that the child may be kejit away from hei 
Insanity dunng lactation may occur fiom the third to the sixth or eighth 
month after parturition, or even latei It is essentially due to enervation 
uith, ])iobably, some substratum of neurotic stiain , if there is any predis- 
jiosition to mental deiangement, the .sequence of gestation, ^larturition, and 
lactation causes it to develop The insanity of lactation u.sually commences 
b\ loss of sleep, depression of spirits, delusional hallucinations, restlessness, 
and fretfuliicss These symptoms may deepen into melancholia with or without 
outbursts of excitement, or a maniacal condition may predominate Bevan 
Lewis 1 .states that the more acute forms of excitement prevail within the first 
three months following parturition, and delusions of persecution, with the 
associated gloopi and dcsjiondency of rnalancholia, when the mental symptoms 
fust betray themselves, six or more months after The imjmlse to suicide and 
homicide is very great 


WEAK-MINDEDNESS. 

Mental weakness may be developmental, or sequential Idiocy, imbecility, 
and senile dementia belong to the first group, and dementia as a terminal stage 
of any of the forms of simiile insanity, or when caused by coarse bram-lesions, 
to the second 


IDIOCY. 

Idiocy implies a condition m which there is either congential deficiency 
of mind, or a dcficienc) caused by processes which take place after birth, but 
before the period when the mental faculties begin to develop Imbecility is 
the .same condition in a lesser degree Lawyers include both forms under the 
term dementia naturalis Idiots may be roughly divided into micro-cephalic 
and megalo-cephalic 


* A Text-Bool of Mental Dxaeasei, 1889 
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The micro-cephallc, or small headed, idiot is of the congenital type Ireland ^ states 
that the size of the head affords no evidence of the comparative intelligence of the idiotic 
child, but if the head is less than 17 inches m circumference the intellectual power will be 
feeble The megalo-cephalic, or largo headed, idiot belongs, for the most part, to the 
group which results from pathological changes after birth Rickets (?), syphilis, and hydro 
cephalus are the diseases chiefly credited with the causation of this form of idiocy Hyper- 
trophy of the bram, and more especially hydrocephalus, may bo congenital Bury * shows 
that syphilis may load to hindrance of bram growth from thickenmg of the cranial bones 
caused by osteitis m early life, from thickening of the membranes and the coats of the 
arteiics, and from sclerosis of the cortex, all of which usually come mto play after birth , 
congenital deficiency of mind from mhented syphilis is comparatively rare Idiocy may be 
initiated by convulsions, which often occur at the time of teething Traumatic injury, 
such as the head sometimes sustains during difficult parturition, may give rise to imbecility 
or idiocy in combination with spastic paraplegia , this is due to meningeal haemorrhage 
causing compression of parts of the cortex, which become flattened and atrophied Idiocy 
may be accompanied by epilepsy In the ordmary idiot the palate is narrow and highly 
vaulted , there are rarely more than twenty eight teeth Pronounced bodily deformity 
■ — cretinism and myxeedema — is sometimes associated with mental deficiency — the former 
with idiocy, and the latter more frequently with imbecility 

Idiocy comprises all grades of mental deficiency, from a state of mere auto- 
matic existence, with considerably less intelligence than that displayed by 
domestic animals, upwards, through the lesser degrees of imbecility, to the 
confines of normal mental development The mental condition of many persons 
classed amongst the sane is scarcely, if at all, distinguishable from the milder 
forms of imbecility 

Idiots of the lowest type are absolutely devoid of any intelligence , they are 
incapable of attending to their natural requirements, and they pass their time 
in rocking themselves to and fro, or moving their limbs m a purposeless manner 
If slightly less debased, they display a marked tendency to cruelty- they will 
torture insects and small animals m a diabolical manner They are mischievous, 
dirty, and utterly without sense of shame , some are irritable and dangerous 
to those whom they have power to harm Imbeciles of a less pionounced type 
often give rise to an infinity of trouble by running away from home and associ- 
ating with the criminal classes As they grow up they show depraved tastes , 
they drink, gamble, are riotous, and are addicted to the company of prostitutes 
and thieves , along with this shameless depravity there is a considerable amount 
of low cunning and of knowledge of a certain type Individuals of this class, 
or a little above it, who display a degree of sanity, often come under the notice 
of the medical jurist in relation to their fitness to manage then own property 
and affairs A totally different type of imbecility is characteiised by a gentle 
tranquillity of conduct, the mental defect showing itself in a purely negative 
manner 


“MORAL” INSANITY. 

Alienists no longer include the condition formerly described as moral insanity 
under the psychoses Patients of this class are now regarded as moral imbeciles, 
and form Class {d) under the Mental Deficiency Act, 1913^ ~te , “ persons who 
from an early age display some permanent mental defect coupled with strong, 
vicious, or criminal propensities, on which punishment has had little or no 
deterrent effect ” (see p 324) Tredgold ® gives the following description 
of this type — “ Physically, moral imbeciles are usually well-developed and 
pi esent none of the signs so commonly seen in ordinary aments Most of them 

^ Idtocy and Imbecility * Bram, 1883 

* Transactions of the Royal Society of Medicine, 1921 
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are quite ] 7 leasant-lookmg persons, indeed not a few are unusually engaging 
and attiactivc Similarly with regard to their intellectual attainments and 
ordinaiy intelligence, moral imbeciles present no distinguishing features They 
will converse well and even biilliantly upon the ordinary topics of the day, 
whilst many of them are so plausible in their speech and so apt at repartee as 
to apjieai exceptionally clever and astute ” Neveitheless, moral imbeciles 
ivill thieve, he cheat, and commit sexual offences and assaults without shame 
or rcmoise They are selfish, lacking in affection, and callously disregard the 
Tights and feelings of others Tredgold points out, however, that with regard 
to their crimes it is worthy of note that, in spite of their cunning in making 
elaborate plans, they will often neglect some simple precaution which could 
hardly be omitted by a person ot average common sense, and this omission 
leads to their speedy detection 

In moial imbecility the highei levels of cerebral development are either 
imjierfectly evolved from Inrth, or after evolution become diseased and more 
or less futu tionless, the result being that, although <he intellectual capacity 
IS not setiously affected, the emotional and automatic functions have more 
than noimal ])lay Such constitutes the mental condition which characterises 
certain criminals, and here comes the difficulty- viz , to distinguish between 
moral depravity and moral imbecility, for the former merges into the latter 
without any absolute line of demarcation The question has been discussed 
from extreme standpoints one is, that the nure commission of a flagrant 
crime without remorse demonstrates moral insanity, the other is, that unless 
the reasoning faculties are so far weakened that the person who commits the 
crime cannot distinguish between right and wrong, he is responsible for the 
act , 111 other words, he is not insane To countenamt the first view is to place 
a premium on depravity That individuals whose moral control is so far weak- 
ened as to place them in the lanks of the insane commit crimes of the vilest 
nature without remorse is peifectly true , but to accept the crime as a proof 
of insanity is another matter The second opinion, which is held by lawyers, 
will be discussed presently 

Without entering into a discussion as to how far the emotions may detei- 
mine the actions without imjilication of the reasoning jiowers, experience 
necessitates the conclusion that for all practical purposes, the moral perceptions 
may be so fai perverted as to render the individual irresponsible for his actions 
without signs of mental disease being present, cither in the foim of delusions 
or of intellectual cnfeeblement By this it is not meant that the intellect is 
absolutely intact, but that it is not weakened so far as to betray its condition, 
except by being unable to control the moral sense 

The following instances of “ moral insanity ” described by the author are 
retained, though it is doubtful whether the second should be regarded as a 
typical case 

A short time ago the author was consulted with regard to a young lady of only fourteen 
years of age, who had been “ withdrawn ” from a boardmg school for- ‘ 'Seated thefts from 
her fellow pupils, although she was abundantly supplied with pocketp^tistt She had not 
the least regard for truth, and took a malicious pleasure m faster ng statements 
which brought trouble upon innocent persons When at homo she bt/F*<.vod indecently 
with her own brother, and made improper overtures to her father’s groom Intellectually 
she was bnght and clever , her schoolmistress reported that she was able to keep pace m 
classes with other girls of her age, but was fickle and lacked application The evil strain 
came from her mother, who took to dnnkmg after she was marned eventually eloped 
with a man, of low social position ; the girl was bom about a year atufipthe mother gave way 
to intemperance This is an instance of defective evolution of the higher mental levels ; 
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the finer traits of character were entirely absent, but there was no lack of a certain clevei- 
ness, which conveyed the impression that if the girl only had application and per8e\eranco 
she could acquire as much knowledge as any of her compeers , moral lapses apait, her fiitnds 
regarded her as sane enough 

Hack Tuke ^ relates a very typical case of moral insanity, of which the following is a 
condensed abstract — A man, who in his youth was sullen, uncommunicative, idle, sly, 
and treacherous, at an eaily age evinced a disposition to torture domestic animals and to 
treat cruelly younger members of the family On one occasion ho took a younger bmther 
into the fields, undressed him, beat him with long lithe willows, and bit and scratched him 
about the arms and upper part of the body, threatening to kill him with a table knife if 
he cued out Shortly after he was ai>prehcnded for cutting the throat of a horso lielonging 
to a neighbour, and confessed that he had maimed several other animals, and had twisted 
the necks of fowls and then concealed them m wood piles, he was sentenced to twelve 
months’ imprisonment On his dischaige from prison he attempted to suffocate a little 
child by pilmg clothing on the top of it , he then stole some money from his father’s desk, 
for which act he was sentenced to seven years m a penitentiary After his liberation, being 
again at home, ho saw his father accidentally cut his hand so that it bled profusely , thrs 
seemed to excite him, and ho wont to a neighbouring farmyanl and cut the throat of a horse, 
killing it He oscaporl, and, whilst hiding in a wood, saw a young girl, seized her and com- 
mitted a criminal assault on her After being about ten years m prison for this offence 
he was set free, and on his way home from prison he caught a horse, tied it to a telegraphic 
polo and mutilated it in a shocking manner, cutting a terrible gash m the neck, another 
in the abdomen, and takmg a piece off the end of its tongue For this he was tned and 
acquitted on the ground of insanity, and was transferred to an asylum After being there 
for five years he made his escape, and was only absent from the asylum about an hour, 
when he oveitook and attempted to outrage a young girl almost in sight of the pursuing 
attendants Beside all this he was guilty of innumerable acts of cruelty to fellow patients 
m the asylum, and also to dogs, cats, and fowls , he was a groat cowanl, and was neyer 
known to attack any person that would be likely to offer resistance The sight of blood 
had a strange effect on this man , his face grew pallid , he became nervous and restless , 
he lost control over himself, and unless watched indulged in the proclivities for which he 
was notonous If so situated that ho could not indulge his evil propensities he was a quiet 
and useful man , he had had a fair education, and enjoyed readmg the newspapers and 
letters sent to him 


“IMPULSIVE’* INSANITY. 

Alienists do not now recognise a definite form of insanity chaiactensed 
by the performance of impulsive acta, though the term “ impulsive insanity ” 
18 still occasionally used by lawyers in criminal cases Sudden impulses may 
arise and be acted upon in manic depressive insanity and other forms which 
have been described in the preceding pages The following paragraphs, which 
were written by the author at the time when impulsive insanity was separated 
from other abnormal mental states, have been left because they contain many 
observations of value, even though the cases would now be classified under 
other headings 

Homicidal Impulse. — A woman develops an impulse to kill all her children, 
and resists it for a time, possibly thinking about the matter for days , that is 
to say, the thought keeps continually recurring At last she acts , but, after 
killing one of her children, control is re-established, she throws away the knife 
and bursts into tears Such a case was tried before Lord Blackburn ^ , the 
woman, after cutting the throat of one of her children, was checked in her 
homicidal career by the child next in turn to be sacrificed throwing her arms 
round her mother’s neck and speaking to her m a caressing manner The 
woman subsequently explained that she was going to kill the child, but that, 
after the caress, “ she had not the heart to do it ” Although she evidently 
knew right from wrong, and also the character of the act, the judge told the 
jury that there were exceptional cases, on the strength of which ruling, a verdict 
^Jonrn. of Menial Science, 1886 * Cited by Orange, Jonrn of Ment Science, 1884 
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of not guilty, on the ground of insanity, was returned Maudsloy ^ relates 
a very instructive example of homicidal impulse 

A medical practitioner was admitted to an asylum on certificates which stated that 
he had made a murderous attack on hib mother in law, whom he usually respected and 
loved He had an attack of mental disorder when he was twenty two years of age , a 
second after an interval of fourteen years, and a third (the one for which he was now placed 
under restraint) after a further interval of four years and a half Between the attacks he 
successfully conducted a large medical practice, and was so much respected by his fellow- 
townsmen as to be elected to the office of mayor Dunng his second attack of derangement 
ho shot a gentleman with whom he was out shooting, and, although the coroner’s inquest 
resulted in a verdict of accidental death, there were some who thought differently He 
remained in the asylum for four months , during the whole of that time he betrayed no 
symptom of mental disease, and consequently was discharged as recovered Twenty days 
after leaving the asylum he kdled a female servant by cuttmg her throat with a razor, havmg 
shown no indication of insanity up to within a few hours of the act Acquitted at his tnal 
on the ground of insanity, he was sent to Bethlem Hospital as a criminal lunatic The 
medical officer, after an observation of several montlis, said he could not attach any particular 
symptom of insanity to him, and that, supposmg he was a private patient and the Com- 
missioners m Lunacy asked why lu was detained, he could give no definite reason for his 
detention 

In another class of cases the homicidal impulse exists along with, or rather 
in consequenc(‘ of, pronounced delusions A man falsely believes that a certain 
person has done him some great wrong, and, in consequence of this delusion, 
he murders him Such cases are a common result of paranoia, and are usually 
easy of recognition, as the insane person makes no secret of his delusion Occa- 
sionally, however, an extraordinary capacity is displayed to conceal delusions, 
which are yet sufhcientlv powerful as eventually to lead to a homicidal out- 
bieak Maudsley thinks it jirobable that the doctor previously described was 
able successfully to conceal his delusions when he had a strong motive to do 
so 

Suicidal Impulse,— According to tlic popular notion, the suicidal act in 
itself constitutes evidence of insanity This is fostered by the stereotyped 
addendum to the \cidict of the coroner’s jury of “ temporary insanity,” pro- 
bably devised as a means of Cvscape from the verdict oi felo-de-i>e, which formerly 
earned with it certain penalties The suicidal act is not necessarily indicative 
of insanity , it may be the result of a rational resolve If a man of high social 
position, and, by repute, of great wealth, is discovered to have embezzled 
money oi forged monetary documents, and is stared in the face by the inevitable 
consequences, he may prefer immediate death to penal servitude The misery 
- mental and physical— he seeks to avoid is real and tangible , the question 
IS one of balance of evil , the remedy is a desperate one, it is true, but so is hia 
londition, and the outcome is, that he determines to avail liimself of the only 
means of escape at his command, and puts an end to his life Probably not 
more than 30 per cent of suicides are actually insane, so far as any trustworthy 
evidence goes 

Like homicidal impulse, insane suicidal impulse may exist either with or 
without delusions or other disorder of the mind , the impulse may be con- 
trolled for a time, or the patient may ask to be protected against himself Suicide 
from impulse differs from that with delusions, inasmuch as the patient appears 
to be sane on all but the one point The tendency may be recurrent, the patient 
being free from mental disorder meanwhile Instances have occurred in which 
an unsuccessful attempt to carry out the intention has been sufficient to restore 
control, and free the patient from the impulse A case is related of a man going 
' Besponsibtliiy in Menial Disease. 
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towards a river with the set purpose of drowning himself , he was attacked 
by thieves and defended himself lustily, and, having got away, he returned 
home cured of his suicidal impulse The impulse may take a certain definite 
direction to the exclusion of all others , a man will neglect knives and razors, 
or other means at hand, to go a considerable distance and place himself on a 
line of rails and allow a tram to pass over him The impulse once fully developed 
may recur, even after a long interval of apparently perfect sanity A case is 
recorded in the Commissioners’ Blue Book (quoted by Newington of a man 
who had been fourteen years under supervision , for the first part of that time 
he had been absolutely suicidal, but he improved, and used to go out and enjoy 
himself i^t the end of fourteen years his mother sent him an old wilting desk , 
in it was a secret drawer, from which he took a bottle containing poison that 
he had placed there fourteen years before , he did not swallow the poison at 
once, but walked off into a wood, and there took it and died Before the arriv al 
of the desk, he had plenty of opportunities of procuring poison had he been 
so disposed 

When the impulse to suieide is the outcome of melancholia or othei mental 
disorder, there is usually a definite delusion , the patient hears a constantly 
recurring command bidding him to kill himself, or accusations of horiible 
crimes are ceaselessly made by voices from the sound of which he seeks, m death, 
to escape The delusion of persecution is a common cause of impulse to suicide 
Heredity exercises a powerful influence in predisposing to suicide, the tendency 
often asserting itself about the same time of life in the child as in the parent 
Ill-health reduces the higher inhibitive powers, and if there is a latent prone- 
ness to suicide, it IS then likely to assert itself , the same remarks apply to 
business woriics, loss of money, and disappointments of all kinds In the 
latter instances the impulse is of a mixed origin, and approaches in character 
that which determines the suicidal act in a sane person If a man labours under 
the delusion that he is the victim of a secret society, whose agents are per- 
secuting him and rendering his life unbearable, and, in consequence of this 
delusion, he puts an end to his life, the act is that of an obviously insane person, 
because he believes a delusion and acts upon it as though it was a real occurrence 
If a man has lost a great deal of money and is consequently obliged to retrench 
his household expenses, he may take such an exaggerated view of his difficulties 
as to develop an impulse to suicide , although a delusion determines the impulse 
it IS one that is founded on an actual occurrence, and would not have come 
into play under more favourable external relations The man with hallucinatory 
delusions is liable to develop the suicidal impulse in spite of his surroundings 
the other only in consequence of them 

The approach of the wave of depression which allows the impulse to develop 
may be felt by the patient , in some instances he requests that he may be taken 
care of until the depression is passed Further evidence of consciousness of 
loss of self-control is afforded by the fact that, in some instances, the patient 
himself will lock up knives and other instruments, which from propinquity 
might tempt him , this teaches an important lesson on the subject of irresponsi- 
bility Suggestion may exercise a powerful influence on a predisposed mind , 
hearing of the suicide of an intimate friend, or even of that of an individual 
personally unknown to the patient, may bo sufficient to incite him to the same 
act The impulse may be controllable at one time and not at another, which 
further complicates the question of responsibility Threats to commit suicide 
made by a person suffering from some distressing bodily ailment are not unlikely 
^Journal of Mental Sc%ence, 1886 
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to be put into execution Manning^ relates the case of a perfectly sane man 
who was admitted into hospital foi livei disease and dropsy He told his wife 
that, if he aseeitained from the doctoi that his disease was incuiable, he would 
commit suicide , and that he liad at first thought of shooting himself with a 
pistol, but, considering that it would be a cruel shock to his fellow-patients 
in the ward, he had resolved to adopt another method One day after this 
conversation, he learnt on enquiry from one of the resident medical officers that 
his case was hopeless , he watched his opportunity, went on to a balcony out- 
side the ward, and deliberately flung himself over and broke his neck 

Medico-legal Relations of Suicide. The law regards the suicidal act as 
felonious, unless the individual is held to be irresjionsible on the ground of 
insanity A peison who aids and abets another person to commit suicide is 
guilty of murder , the crime is not lessened if two persons mutually agree to 
commit suicide at the same time and in the presence of each other If one dies 
and the othei survives, the survivor is guilty of murder , the fact of his making 
a simultaneous attempt on his own life does not affect the crime committed 
against the deceased If a person, in the attempt to commit suicide, occasions 
the death of another person (he himself recovering) he is guilty of manslaughter 
A man jumped into a canal with the intention of committing suicide, but was 
rescued by a passei-by, who unfortunately was drowned in the act of rescue , 
the intended suicide was found guilty of manslaughter in spite of an attempt 
to prove him insane {Rexj v Gatheicole) 

Kleptomania, or impulse to steal, is of dubious cxistenee apart from an 
insane condition due to general mental disease That an insane person may 
have a raven-like propensity to steal is well-known , but that, because a person 
steals without a transparently obvious motive for doing so, he is, therefore, to be 
regarded as insane is simply to encourage vice If the propensity to steal is really 
due to an insane state, there will be other evidences of mental disease apart 
from the act of theft , a person will not be absolutely sane in every respect 
save the desire to appropriate artieles that do not belong to him Acts of theft, 
W'e have seen, are not uncommon m the early stage of general paralysis, or after 
an attack of minor epilepsy, and they are usually traceable to their causation 
Moial insanity with impulse, which is usually alleged in defence of the culprit 
when kleptomania is brought in question, is to be regarded with great suspicion 
It 18, of course, quite possible that a person who is the subject of moral insanity 
may pilfer, as well as do other acts contrary to the moral code, but it is im- 
probable that loss of the highest control will solely exhibit itself m such a narrow 
channel- there will be other evidences of its existence When kleptomania 
IS pleaded in defence, it is usually manifest that no evidence worthy of the 
name is advanced to prove antecedent disorder of the mind , the most that 
is urged is that the accused was quite capable of paying for the stolen articles, 
and, therefore, that the act was due to an insane impulse 
^ Jovrnal of Mental Sctence, 1886 
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CHAPTER XXVII 

MEDICO-LEGAL RELATIONS OF INSANITY. 

The subject of insdnity comes under the notice of the medical jurist m relation 

to (a) cnmmal responsibility, (b) lunacy certificates, (c) commissions of enquiry, 
(d) testamentary capacity, (e) feigned insanity. 

(a) CRIMINAL RESPONSIBILITY. 

The commission of a criminal act involves punishment, but if the person 
who commits a criminal act is proved to be insane at the time he committed 
it, he IS held to be irresponsible to the law for what he has done The questions 
that arise out of this statement are - What constitutes insanity, and to what 
extent must the accused be under its influence in order that he should be held 
irresponsible ^ 

No definition of insanity has ever been formulated that can be applied as 
a touchstone to the individual, and his sanity or insanity thereby detei mined 
In order to meet the difficulty, certain features assumed to indicate insanity 
have been selected by the administrators of the law and converted into a test, 
to be applied to each individual case This “legal test” was enunciated in 
1843 by fourteen judges in answer to certain questions put to them by the House 
of Lords, the occasion being the acquital of M‘Naughton on the ground of 
insanity, for the murder of Mr Drummond (see p 307) It is sometimes termed 
the “ M‘Naughton decision,” and is as follows - 

“ To establish a defence on the ground of insanity, it must be clearly proved that at 
the time of committing the act the party accused was labouring under such a defect of 
reason from disease of the mind as not to know the nature and quality of the act he was 
doing, or, if he did know it, that he did not know he was doing what was wrong ’’ 

The first points that present themselves m relation to this test are — 
That mental oblivion as regards certain external relations is aswsuined to be 
the necessary accompaniment of an exculpatory degree of insanity of all kinds, 
and that its occurrence alone affords evidence of irresponsibility 

A slight acquaintance with the various forms of insanity is sufficient to 
show the inadequacy of the terms laid down to determine irresponsibility 
A man may be so dominated by an impulse to homicide as to carry it into effect 
m spite of the knowledge that he is doing wrong and, therefore, is liable to 
punishment At the Shropshire winter assizes m 1885 a man called Ware, 
who had been a patient in an asylum, and had killed another patient with an 
iron bar, was indicted for murder It was proved by the depositions that the 
prisoner was perfectly aware of the nature of the act he had committed at 
the time he committed it , he acknowledged that he had killed some one, and 
demanded a promise from the attendant that he should not be punished if 
he gave up the iron bar The case did not come before the jury, as the man 
was previously removed to the criminal lunatic asylum at Broadmoor, but 
Mr Justice Hawkins made some remarks which are very pertinent to the 
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question at issue - ‘ It would be impossible to say that Ware did not know 
that he had killed d man, because he said himself that he had, and it would be 
impossible for anybody to urge that he did not know it was wrong, for he wanted 
a promise that he should not be punished, but unless one put a totally different 
construction on the law, that would have to be proved, although no man in his 
senses would su])pose that any jury would find Ware responsible for what lie 
had done ’ 

It is well known to medical men that a man may be undei the infiuence 
of a delusion or of an insane impulse which urges him to commit an act that 
he knows is punishable by law , if the delusion oi impulse rs sufficiently powerful 
to overcome his self-control he commitH the act — that is to say, he is unable 
to restrain himself Loss of self-control from mental disease is equally causative 
of irresponsibility as is want of knowledge between light and wrong, therefoie 
any one subject to such loss of control ought not to be held answerable for 
his actions The legal test as interpreted by almost all the judges will not 
admit of this In Req v Cole (C C (f , 1883), foi murder of a child, Denman, 
J , allowed “ that it was established in evidence that the prisoner had been 
suffering from delusions (that there were men under the floor, and in a cup- 
board, who sought to injure him) , but that he knew that he was doing wrong, 
and he knew that he acted contrary to the law of this country ” 

In his History of (he Criminal Law of Em jl and, 1883, Sir James F Stephen 
puts a much more liberal interpretation on the legal definition of insanity as 
a plea for criminal irresponsibility - In his opinion the law allows that a man, 
who by reason of mental disease is prevented from controlling his conduct, 
is not responsible for what he does , and that the existence of any delusion, 
impulse, or other state which is commonly produced by madness, is a fact 
relevant to the question whether or not he can control his conduct The late 
Lord Chief- Justice Cockburn did not view the law in this light , but he ex- 
pressed himself to a select committee of the House of Commons to the following 
effect — “ I have always been strongly of opinion that, as the pathology of 
insanity abundantly establishes, there arc forms of mental disease in which, 
though the patient is quite aware that he is about to do wrong, the will becomes 
overpowered by the force of irresistible impulse , the power of self-control 
when destroyed or suspended by mental disease becomes, I think, an essential 
element of (ir)iesponsibility ” If the law thus stood, as one judge maintains 
it does, and another states that it ought to do, the sentences of the higher 
criminal courts would not subsequently be annulled, as they often are, by the 
influence of public opinion 

The medical view is, that a man who is the victim of mental disease may 
know that a certain act is wrong, and is punishable by law , but that an insane 
impulse, whether arising from a delusion or not, may overcome his self-control 
and he may commit the act, not because he does not know that he is thereby 
doing wrong, but because he cannot prevent himself from doing it 

Procedure in the Case of Criminal Lunatics. — If a man who commits murder 
IS arrested, he is taken before the magistrates, and no matter how insane he 
may be he is committed for trial at the assizes If the mental disorder is of such 
a decided nature as to render it unadvisable that he should remain in jail, he 
may, by order of the Secretary of State, be removed to an asylum , such cases, 
of course, could give rise to no difference of opinion at the trial The cases 
which admit of difference of opinion are not sufficiently pronounced as to be 
removed, and the prisoner probably remains until the trial without anything 
being said, or any steps taken, in relation to his mental condition It is to be 
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noted, however, that when, after committal, insanity is alleged, the public 
prosecutor if infoi mcd will direct an investigation as to the state of the prisoner’s 
mind to be made by two medical men of experience, with whom an official 
referee may be associated It does not follow that at the trial these gentlemen 
will be retained on behalf of the Crown, s^lthough the Home Office orders and 
pays for the investigation , in some instances, one or more of the examiners 
have been subpoenaed for the defence, their evidence being favourable to it 
Even if, under the authority of the public prosecutor, the prisoner has been 
examined as to his mental condition, some judges will only allow the medical 
witness to state what he saw and heard during his interview with the prisoner , 
they will not admit any exjiert evidence, ruling that the jury alone is competent 
to express as to his sanity or insanity Other judges accept expert evidence 

When the case reaches the assizes the accused is taken before the grand 
jury, whose function is to find a true bill, or not, irrespective of the condition 
of the prisoner’s mind the grand jury has nothing to do with the cjnestion of 
sanity or insanity If a true bill is found the accused is arraigned before the 
judge and the petty jury and is called upon to plead , should his mental con- 
dition make it doubtful as to whether he is in a fit state to plead, the jury, 
from evidence brought before it, finds that he is, or is not, capable of taking 
his trial If the verdict of the jury is that the accused is insane and is not in 
a fit state to plead, he is forthwith ordered by the court to be detained during 
His Majesty’s pleasure , on the other hand, if the jury is of opinion that the 
accused is capable of pleading he is tried m the usual way , but this verdict 
that the accused is capable of pleading does not prevent another jury from 
finding that he was insane when he committed the deed The Trial of Lunatics 
Act, 46 & 47 Vict ch 38, provides that if it appears to the jury that an accused 
person has committed a criminal act, but was insane at the time, a special 
verdict to that effect shall be returned , the court shall then order the accused 
to be kept in custody as a criminal lunatic till his Majesty’s pleasure be known 
The prisoner is transferred to a criminal lunatic asylum, and is not set at liberty 
unless in the opinion of the Secretary of State his liberation is consistent with 
public safety 

The Medical Superintendent gives the following statistics regarding the 
3,220 persons admitted up to the end of the year 1912 into the Broadmoor 
Asylum for criminal lunatics - 


Total Nmnher Admitted for Murder 
Admitted or attempted Murder 


Certified to be msane while awaiting trial or judgment, 

194 

135 

Found insane on arraignment. 

Acquitted on the ground of insanity, or found guilty 
but insane in the terms of the Trial of Lunatics 

627 

347 

Act, 1883, 

1,228 

1,061 

Reprieved on the ground of msanity 

64 

54 

Found to be insane whilst undergoing sentence. 

1,217 

168 


3,220 

1,766 


It Will thus be seen that of the 1,765 persons admitted for the crime of 
murder or attempted murder, less than 28 per cent were found insane on 
arraignment or before trial, whilst 72 per cent were considered sufficiently 
sane to be tried 

The defective procedure is productive of evils m a variety of ways The 
accused is rarely examined by an expert until a considerable time after the 
commission of the act for which he was arrested , the law demands proof of 

20 
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insanity at the time the act was committed, therefore the nearer to it an ex- 
amination into the state of the prisoner’s mind is made, the more likely is it 
to remove doubts Again, the less obvious forms of insanity are not unfrequently 
urged for the first time after the prisoner is condemned, and evidence as to his 
sanity or insanity may be given by any medical man who happens to have 
formed an opinion on the subject, this fosters a dangerous tendency to push 
expertism too far, and, with the aid of the prisoner’s counsel, to strive to carry 
the point at all costs Much stress is usually laid on real or assumed heredity, 
the importance of which may be over-estimated , the question is forcibly put 
by BiicknilP when discussing the pleas of insanity in the case of Guiteau, the 
assassin of General Garfield, President of the United States “ The argument 
m favour of insanity founded upon the supposed transmission of an hereditary 
tendency to mental disease has of late been used to most absurd and unjusti- 
fiable excess, and I do not know that the interests of justice would be damaged 
if it were to be excluded altogether in judicial enquiries , for if it c ould be clearly 
shown that both a man’s parents, and all four of his grand jiarents, and all his 
uncles and aunts had been unquestionably insane it would afford no proof 
whatever that the man himself had been insane Such evidence would at the 
most strengthen the jiresumption that he had been so uiidei circumstances 
which would otherwise be more doubtful ” 

Moral imbecility is invariably a stumbling-block to lawyers, who usually 
regard it as the medical definition of unimtigati'd depravity From what has 
already been said on the subject, it is to be admitted that there is some excuse 
for this view, inasmuch as the two conditions are not capable of precise dis- 
tinction There exists what Maudsley terms “ a borderland between crime 
and insanity, neai one boundary of which we meet with something of madness, 
but more of sin, and near the other boundary of which something of sin but 
more of madness ” 

It was asserted in an early section on this subject that delusions are indi- 
cative of insanity , it is none the less true that insanity may exist without 
delusions This is a hard thing for lawyers to accept, and many of them decline 
to accept it To establish the plea in cases of simple moral imbecility, the past 
family and personal history of the accused must be relied on to a great extent, 
and m those cases m whicli the absence of moral perception is due to the onset 
of a progressive mental disease- as m general paralysis— the concomitant 
symptoms must be sought for 

The case of Reg v Edrminds (C C C , 1872) is a good example of moral imbecility leading 
to perpetration of crimmal acts, by which the lives of innocent people are sacrificed without 
scruple or remorse m order to avert suspicion from the criminal, and to direct it against 
those who have done no wrong Christma Edmunds, aged forty three, was charged with 
the wilful murder of a little boy named Barker The boy ate some chocolate creams, which 
were bought at a respectable confectioner's shop, half an hour afterwards he died with 
symptoms of poisonmg by strychnme, the presence of the alkaloid bemg subsequently 
detected m the contents of the stomach It was proved that the prisoner had obtained 
a considerable amount of strychnine under false pretences, had got possession of the druggist's 
poison book, and had tom out leaves which recorded the purchase It appeared that she 
had incorporated part of the poison with some chocolate creams, and then asked a small 
boj to purchase some more creams for her , when he brought them she said they were too 
large, and sent them back to be changed Unknown to the boy she substituted the poisoned 
creams, which, when returned to the confectioner, were placed with his ordinary stock to be 
sold m due course One or more of these x>oisoned sweets caused the death of the boy 
Barker, who was totally unknown to the prisoner; she also distributed poisoned sweets 
to many children, who became ill At the mquest which was held on the body of the deceased 


‘ Bratn, 1883 
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she volunteered evidence before being suspected of the cnme m order to implicate the 
confectioner who had sold the sweets , she also wrote anonymous letters to the father of 
the deceased inciting him to take legal proceedings agauist the confectioner This was not 
done through malice towards the man, but to divert suspicion from herself She had pre 
viously been accused of endoavourmg to ixnaori a lady, for whose husband she had conceived 
a regard, and the whole of this elaborately cained out public poisoning was apparently 
the result of a scheme to make it evident that the lady’s indisposition was also due to 
poisoned sweets owing to caielossness of the confectioner It was proved m evidence that 
the prisoner’s father on two occasions had been under restraint, and that he died m an 
asylum , that one brother had epilepsy and dud in Earlswood Asylum , that a sistei was 
hystencal, and had tried to throw herself out of a window, and that other members of the 
family had suffered from various psyclioses Expert physicians wore called to prove that 
the prisoner was morally insane she was without intellectual defect and was free fiom 
delusions, but she was indifferent to her position and to the enormity of her crimes 8ho 
was found guilty and was sentenced to death, but the sentence was subsequently changed 
to detention in Broadmoor Asylum 

This IS a typical case of moral imbecility, all the more so bt'caiise of its 
marked lesemblance to imbridhsl depiavity Oiu' of the medical witnesses 
spoke of her being on the boich'rland between disease and vice , there can be 
little doubt that mental disease, in the form of imperfectly evolved higher 
centres, deprived her of the solf-contiol of a sane peison, and was the true 
cause of her ciiminal conduct 

Paranoia appeals more cogently to the legal mind than moral imbecilitv 
but ev<'n wlnui delusions ar< piesent, it is demanded tliat they shall be of such 
a nature as to take away the powei of distinguishing between light and wrong 
Lawyers attach much importance to the preseruc of delusions as a sign of in- 
sanity, and admit that they may be so dominant as to disturb the judgment 
to a degree inconsistent with sane conduct Martin, B, when summing up 
in the case of Req v TownJey (Derby Winter Assize, 1863), said that “what 
the law meant by an insane man, was a man who acted under a delusion and 
supposed a state of things to exist which did not exist, and acted thereupon ” 
Thus mere delusions, whatever proof of mental disease they may afford to 
medical men, afford no proof in the eyes of the law unless the individual is thereby 
rendered unconscious of the nature and quality of the act of which he has been 
guilty Delusions of a lesser type are called partial delusions by lawyers and 
are not regarded as doing away with the lesponsibility of a criminal act 

Delusions which frequently bring the subjects of them within the grasji 
of the law are those of persecution, or of a sense of wrong or injury inflicted 
that imperatively demands justice It is to a case of this kind that we owe 
the legal test of insanity previously mentioned In the year 1843 a man named 
M'Naughton shot Mr Drummond, whom he believed to be conspiiing with others 
against his life and character M‘Naughton was acquitted on the ground of 
insanity, and as there was a general outcry at the supposed failure of justice, 
the House of Lords propounded certain questions to the judges in order to elicit 
an authoritative ruling with regard to the plea of insanity The answers to 
these questions constitute the law on the subject, as explained in the preceding 
pages 

Illustrative of the loss of self-control caused by a delusion is the case of 
Rey V Dodwell (C C C , 1878) 


The prisoner was a clergyman who became involved in legal prooeodmgs, and after 
quarrelling with his legal eidviser, conducted his own case m such an irregular manner that 
he did not obtam what he desired On the strength of this he conceived that he had a 
grievance against the Master of the Rolls One morning he awaited the amval of his Lord- 
ship and fired a pistol at lum , no mjury was mfiicted, as the pistol was only loaded with 



308 


FOREN81C MEDICINE AND TOXICOLOGY 


powder and waddmg, the prisoner declaring that his sole object was to direct public attention 
to his wrongs At the trial the Master of the Rolls stated that the prisoner was incoherent 
and imtable, and that he appeared to be under a delusion , no medical evidence was called 
on either side, and the jury returned a verdict of “ not guilty on the ground of insanity ” 
In tlus case there was no legal evidence of msanity , the prisoner’s action might have been 
due to irascibility and culpable neglect to curb a violent temper , all the evidence went 
to prove that he know perfectly we’l the quality of the act and that he was domg wrong 
Possibly the hemousness of the offence — ^hrmg at a high legal functionary — was regarded 
as sufficient to constitute proof of msanity Dodwell's subsequent history is not without 
interest m relation to the recurrence of insane impulses, for, although ho did not come up 
to the legal test of insanity, he was none the less a victim of delusional insanity judged 
from the medical standpoint After the trial he was removed to Broadmoor, and m 1882 
he committed a murderous assault on the chief physician of the asylum by deahng him a 
heavy blow on the crown of the head with a stone slung in a handkerchief The motive 
which instigated him was identical with that which prompted him to fire the pistol at the 
Master of the Rolls he stated that as the previous act had not proved sufficient to redress 
his wrongs, he made up his mmd to commit some still more senous act, and had come to 
the conclusion that nothing less than murder would bo sufficient to deliver him from the 
conspiracy of which he imagined himself the victim 

In relation to the duties of medical men when called upon to pronounce 
as to the sanity or otherwise of a prisonei, it is to be observed that in many 
cases it IS impossible to arrive at a reliable conclusion without having the in- 
dividual under observation foi some time Usually several interviews arc*- 
allowed, for which, and for obtaining the family and personal history of the 
case, everj facility is afforded but in some cases more is required, which is 
not obtainable Jt should be possible to have such cases placed under skilled 
care, not only of expert jihysicians, but of attendants also, who are accustomed 
to the insane, by close and continuous observation a trustworthy opinion 
might be formed as to the real nature of the case No medical man is justified 
in going into the witness box and (if allowed) delivering himself of dogmatic 
statements as to the insanity of a prisoner after only a casual interview, unless 
indeed the mental state is so obvious as not to admit of doubt 

In every respect it would be advantageous if the plea of insanity was dis- 
])Osed of before the trial The present state of the law is a stumbling-block 
to this proposal as interpreted by the judges it will not allow what the Secretary 
of State IS subsequently obliged to concede to public opinion This leads to 
those unseemly discussions in the daily papers which so frequently follow a 
death- sentence In one class of cases the outcry is the result of a genuine 
conviction that a judicial blunder has been made , in such cases the end doubt- 
less justifies the means , the result is, that if there is reasonable ground for 
doubting the convict’s sanity, he is sent to Broadmoor instead of being hanged 

An able address on Insanity in relation to offences against the Criminal 
Jaw, delivered by Orange at the annual meeting of the Medico-phychological 
Association, with the discussion thereon, is contained in the Journal of Mental 
Science for 1884 The same authority deals exhaustively with the question 
of Criminal Responsibility m Tuke’s Dictionary of Psychological Medicine, 
1892 See also “ Criminal Responsibility,” by Charles Mercier, M B , 1905 
The editor has discussed the question in The Practitioner, December, 1920 


Drunkenness in Relation to Criminal Responsibility. 

The law lays down no definite rules with regard to the plea of drunkenness 
as a bar to, or in mitigation of, punishment for crime committed under its 
influence The principles which usually guide the judges when dealing with 
crimes of magnitude are — ^that simple intoxication affords no excuse for the 
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commission of crime, but if by prolonged drinking the mind is impaired, the 
condition is regarded as being on a par with ordinary insanity, and may be 
pleaded as a defence against criminal responsibility The view taken is —that 
simple intoxication cannot be held to excuse an offence committed whilst 
under its influence, because the loss of control was produced by the drunken 
man’s own default In the case of Reg v Williams (Old Bailey, 1886), Denman, 
J , ruled as follows that a crime committed during drunkenness was as much 
a crime as if it were committed during sobiiety, and that the jury had nothing 
to do with the fact that the man was drunk The prisoner was supposed to 
know the effect of drink, and if he took away his senses by means of drink, 
it was no excuse at all Sir Henry James ^ expresses the opinion that the man 
who chooses to drink to excess, and, when drunk, fiorn time to time commits 
acts of brutal violence, must be taught that he is answerable both for being 
under the influence of alcohol and lor the acts such influence induces The 
question of intention, however, should it form an essential quality of the offence 
committed, may be taken into consideration In the case of R v Doheily 
(16 Cox, CC 306), in which the accused, whilst under the influence of dunk, 
had shot a man, Fit/james Stephen said to the jury — ‘ Although you cannot 
take drunkenness as any excuse for crime, yet when the crime is such that the 
intention of the party committing it is one of its constituent elements, you 
may look at the fact that a man was in drink in consideiing whether he formed 
the intention necessary to constitute the ciime A drunken man may 

form an intention to kill anothei, but if he did form that intention, although 
a drunken intention, he is just as much guilty of murder as if he had been sober ” 

The fact that drink does not always affect people to a like degree constitutes 
a great difficulty A man cithei from natural or acquired susceptibility may 
become maniacal under the influence of an amount of drink that would but 
slightly affect an ordinary man , such a man under the influence of drink is 
much nearer the condition of true insanity than that of outrageous drunkenness 
The reply obviously is — that a man so constituted should not take drink, and 
that if he does, it is at his peril Morally, the question is hard of solution , 
but the administrators of the law act in accordance with the view just enunci- 
ated, and punish the drunkard for committing a crime wdien he is partly drunk 
and partly insane, as though he was wholly the former They are justified m 
doing so by the evil which would result if those who drink to excess were en- 
couraged to believe that crimes committed under the influence of alcohol would 
be lightly dealt with 

When mental aberration is due to the remote effects of alcohol, as in delirium 
tremens, judges usually allow that the condition is one of insanity, and it is 
dealt with accordingly , but even then the legal test foi insanity may be applied, 
and the prisoner’s criminal responsibility estimated by it Great stress is laid 
by many judges on the permanency of the mental disorder which accompanies 
delirium tremens, but the exact meaning they attach to the teim “ permanent ” 
18 doubtful Presumably, it refers rather to a continuance of the symptoms 
for a definite time after the individual has ceased to indulge in alcohol, than 
to an absolutely permanent insane condition 

In Reg v M^Qoivan (Manchester Assizes, 1878), Mamsty, J , ruled that “ a state of 
disease brought about by a person's own act — as delirium tremens, caused by excessive 
dnnkmg — was no excuse for committmg a onme unless the disease so produced was j)er- 
manent." Subsequently a much less restnctive rulmg was given m the case of Req v 

‘ The Times Newspaper, Jan 4, 1892 
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Baines (Lancaster Assizes, 1886) by Bay J , who said “that the question was whether 
there was insanity or not , that it was immaterial whether it was caused by the jierson 
himself or by the vices of his ancestors and that it was immatenal whether the msanity 
was jiormaiunt or temporary Mr Justice Day further ruled — “ that if a man were m such 
a state of inttixic ation that he did not know the nature of his act, or that his act was wrongful, 
his act would be excusable *’ This ruling is in marked contrast with that previously quoted 
as given by Denman, J , and also with that given by Brain well, B , in Reg v Burnx (Liver- 
pool Assizes, 1865), “ that drunkenness was no oxcu'se, and that a prisoner cannot by drmkmg 
qualify himself foi the perpetration of crime , but if through drmk his mind had become 
substantially impaired, a ground of acquittal would then fairly arise ” The term “ sub- 
stantially ' in this ruling leplaccs the term “ permanent ” in the ruling given in Reg v 
M'Gouan, above quoted, and seems to point to an impaired mental condition, which, although 
caused by drinking alcohol to excess, is not duo to the immediate presence of alcohol in the 
system, but to more lasting changes produced in the higher levels of the brain, by which 
the power of selt control is lowered or t ntirely lost, and the individual is thereby rendered 
subject to delusions, and is deprived of the knowledge of the nature and quality of hia 
actions 

Tlio most KHeiit (.use in which drunkennoss was pleadi'd m a ciimmal charge 
yas that of H V Beard ^ in 19D)-192() Beard, wlio had Ixu n dunking, killed, 
a thild of thirteen b) suffocating her in his attempts to prevent her screaming 
while he was raping her At the trial, it was claimed for tin* defence that he 
was so drunk that h(‘ did not know what he was doing, but he was, nevertheless, 
found guilty of murder On apjieal the Court of Criminal Appeal quashed 
the conviction foi miudei, and found instead a veidict of manslaughter The 
case was then leferred to the House of Lords, which reversed the decision ot 
the Court of Appeal and upheld the original verdict of murder In this case 
there was no doubt that the man was not too drunk to form the intention of 
cominitting the ciinie of rape, and he could not, therefore, be regarded as not 
responsible foi a further act of violence which caused death and was the con- 
sequence of the initial ciime 


(b) LUNACY CERTIFICATES. 

Before a person of unsound mind can be legally placed under restraint, 
ceitain conditions spetihed by Act of Parliament must be fulfilled The law 
jealously safeguards the liberty of the subject, and imposes a number of stringent 
regulations upon those to whom powei is given of jilacing and receiving insane 
jiersons m institutions, or piivate houses, for the purpose of tieatment and of 
jireventmg them doing mjuiy to themselves and to others The Acts which 
govern these matters are the Lunacy Act, 1890 (53 Vict ch 5), and the Lunacy 
Act, 1891 (54 and 55 Vict ch 65) The subject, being of the highest importance 
to medical piactitioneis, demands careful and detailed consideration 

Lunatics may be placed under restraint by the following modes of pro- 
cedure which are varied to suit the exigencies of each mdivndual case 

Reception Order on Petition 
Urgency Onler 
Onler after Inquisition 
Summary Reception Order 

Order for Lunatics Wandering at Large, and for Pau])ci Lunatics 
Recejition Order by two Commissioners 

Reception Order on Petition.- -This is the usual mode of procedure m the 
case of private patients 

The order foi the reception of the patient is to be obtained by private 
* Criminal Appeal Cases, Part 5, p 110 
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application from a Judicial Authority ” — that is to say, either a specially 
appointed justice of the peace, judge of county courts, or magistrate , lists 
of judicial authorities are published annually, and may be obtained from the 
Clerk to the Court of Quarter Sessions for the County, or the Clerk to the 
Justices A petition for the order must be presented to the Judicial Authority, 
if possible by the husband or wife, or by a relative of the alleged lunatic , if 
by another person the reason for this departure must be explained No person 
may present a petition unless he is at least twenty-one years of age, and has 
seen the alleged lunatic within fourteen days before its presentation The 
petition must be accompanied by a statement of particulars, and by two medical 
certificates. Punted forms for all these documents are to be obtained The 
petition IS considered in private , no one except the petitioner, the alleged 
lunatic and any one person appointed by him, together with the persons signing 
the medical certificates, may, without the leave of the Judicial Authority, be 
present With the exception of the alleged lunatic and the person appointed 
by him, all these persons, including the Judicial Authority, are bound to keep 
the matter secret except when required to divulge the same by lawful 
authority 

The Judicial Authority if satisfied may make the order forthwith without 
seeing the patient, or he may appoint a time not more than seven days after 
the presentation of the petition for enquiiies and consideration, he may also 
visit the alleged lunatic At the time appointed for the consideration of the 
petition, he may either make an order or may adjourn the same for any period 
not exceeding fourteen days, and if he thinks fit he may summon further wit- 
nesses If the Judicial Authority dismisses the petition, he must give the 
petitioner a statement in writing containing his reasons for doing so A reception 
order ceases to be valid after the expiration of seven clear days from its date, 
except when suspended by a medical certificate of unfitness of lunatic for 
removal, in which case the lunatic may be received within three days after the 
date of a medical certificate to the effect that he is fit to be removed 

Urgency Orders. In cases of urgency, where it is expedient that the alleged 
lunatic (not a pauper) shall forthwith be placed under care and treatment, 
he may be temporarily received without the intervention of a Judicial Authority , 
upon an urgency order, accompanied by a statement of particulars, and one 
medical certificate. If possible, the urgency order should be made by the 
husband or wife, or by a relative of the alleged lunatic , it may be signed either 
before or after the medical certificate It may be made as well after as before 
a petition for a reception order has been presented , if made before, it must be 
referred to in the petition , if made after, a copy of it must be forthwith sent 
by the petitioner to the Judicial Authority If the urgency order is not signed 
by one of the persons named, it must contain a statement of the reasons why 
it is not so signed, and of the connection of the person signing it with the alleged 
lunatic No person may sign an urgency order unless he is at least twenty-one 
years of age and has seen the alleged lunatic withm two days before the date 
of the order An urgency order remains in force for seven days from its date , 
or, if a petition for a reception order is pending, until the petition is finally 
disposed of The medical certificate must contain a statement that it is expedient 
for the alleged lunatic to be forthwith placed under care, with the reasons for 
such statement The certifying medical practitioner must have personally 
examined the alleged lunatic not more than two Clear days before his reception 

Orders after Inquisition. — ^A lunatic found so by inquisition (the procedure 
will be explained subsequently) may be received upon an order signed by the 
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committee of the person of the lunatic, or upon an order signed by a Master 
in Lunacy 

Summary Reception Orders,- Every constable, relieving officer, and overseer 
of a pansh, who has knowledge that any person within his district or parish, 
who is not a pauper and not wandering at large, is deemed to be a lunatic, 
and IS not under proper care and control, or is cruelly treated or neglected by 
those in charge of him, shall within three days give information on oath to a 
justice being a Judicial Authority under the Act Such justice may visit the 
alleged lunatic, but whether he does so or not, he shall direct two medical 
practitioners to examine and certify as to his mental state, and shall then proceed 
as if a petition for a reception order had been presented to him A lunatic 
as to whom a summary reception order has been made may be taken tare of 
by a relation, or friend, with the consent of the Justice who makes the order, 
or of the visitors of the asylum in which the lunatic is, or is intended to be, 
jdaced 

Orders for Lunatics Wandermg at Large.— Every constable and relieving 
officer and every overseer of a parish who has knowledge that any person 
(whether a pauper or not) is wandering at large within his district or parish, 
and deemed to be a lunatic, shall immediately apprehend and take the alleged 
lunatic before a justice , or the justice, if information on oath is tendered to 
him, may require such constable, relieving officer, or overseer to apprehend 
and bring the alleged lunatic before him The justice shall then call in a medical 
practitioner, and if he signs a certificate and the justice is satisfied that the 
alleged lunatic is a lunatic, and is a proper person to be detained, he may issue 
an order to that effect If the medical practitioner certifies m writing that 
the lunatic is not in a fit state to be removed, the removal order shall be sus- 
pended until his fitness is certified to If a constable, relieving officer, or over- 
seer IS satisfied that it is necessary for the public safety, or tlie welfare of the 
alleged lunatic, that he should be placed under control before the above-men- 
tioned proceedings can be taken, he may be removed to the workhouse of the 
union in which he is, and detained not longer than three days , before the expira- 
tion of that time the proceedings required by the Lunacy Act shall be taken 

Reception Orders by Two Commissioners. — Any two or more Commissioners 
in Lunacy may visit a pauper lunatic or alleged lunatic not in an institution 
for lunatics or a workhouse , they may call in a medical practitioner, and if 
he certifies with regard to the lunatic, and they are satisfied that the pauper 
is a lunatic, they may order his removal to an institution for lunatics 

With the exception of the two last named, these regulations do not apply 
to pauper lunatics or alleged lunatics The usual proceeding m the case of 
pauper lunatics is for the medical officer of the union to give notice in writing 
to the relieving officer, or if there be none, to the overseer of the parish where 
the pauper resides, that a pauper resident within the district is a lunatic and 
a proper person to be sent to an asylum , this he is bound to do within three 
days after obtaining knowledge of such pauper lunatic Every relieving officer, 
or if there be none, overseer of the parish in which the lunatic resides, who has 
knowledge either by notice of the medical officer, or otherwise, that a pauper 
resident within the distnct or pansh is deemed to be a lunatic, shall within 
three days give notice to a justice having jurisdiction in the place where the 
pauper resides The justice then orders the pauper to bo brought before him 
and calls in a medical practitioner to examine him , and if the medical practitioner 
signs a certificate and the justice is satisfied that the alleged lunatic is a lunatic 
and a proper person to be detained, he orders his removal to an institution 
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for lunatics Thus it will be seen that in the case of pauper lunatics only one 
medical certificate is required 

If any lunatic who is detained escapes, he may be retaken at any time 
within fourteen days without a fresh order A reception order remains in force 
for successive periods of one, two, and three years, and afterwards for successive 
periods of five years At the end of each period respectively, it may be con- 
tinued by the Commissioners in Lunacy, on certification by the medical officer 
of the institution, or by the medical attendant of a single patient, that the 
patient is still of unsound mind and is a proper person to be detained under 
care and treatment A patient may be discharged on the direction of the 
petitioner for the reception order, or, if the petitioner is dead or incapable, 
by the nearest of kin, or by the Commissioners But if the medical man in 
charge certifies that the patient is dangerous and unfit to be at large, he shall 
not be discharged unless two of the visitors of the asylum, or the Commissioners 
visiting the hospital or house, consent in writing to the patient’s discharge 
Two Commissioners, one of whom shall be a medical and the other a legal 
Commissioner, may order the discharge of any jiatient 

The principle which governs the provisions of this Act is that no peison 
can be legally placed under restraint as a lunatic without an order obtained 
from a Judicial Authority Exceptions to this principle are constituted b}^ cases 
which are dealt with by inquisition, and by two Commissioners Urgency 
orders are made without the intervention of a Judicial Authority, but they are 
only temporary and provisional, being intended to prevent harm happening 
to or by the lunatic until the necessary formalities have been observed to per- 
manently place him under restraint , so that although an alleged lunatic has 
been admitted into an institution for lunatics on an Urgency Order the entire 
procedure relating to obtaining a reception order on petition has to be gone 
through just as though the alleged lunatic had not been previously dealt 
with 

Medical Certificates in Lunacy. 

Apart from lunatics found so by inquisition, lunatics wandeimg at laige, 
pauper lunatics, and lunatics who are temporarily taken care of on an Urgency 
Order, two medical certificates arc required before any person can be placed 
under restraint as a lunatic 

Every medical certificate must state the facts on which the certifier has 
formed his opinion that the person to whom the certificate refers is insane , 
he must distinguish facts observed by himself from facts communicated by 
others, and it is important to note that a reccjjtion order will not be made 
upon a certificate founded only on facts communicated by others In respect 
to orders on petition each medical practitioner who signs a certificate must have 
personally examined the alleged lunatic within seven clear days before the 
date of the presentation of the petition, and in all other cases within seven 
clear days before the date of the order Where two medical certificates are 
required, each medical practitioner must examine the alleged lunatic separately 
from the other In the case of urgency orders the practitioner must have 
examined the alleged lunatic not more than two clear days before his reception 
A medical certificate may not be signed by the petitioner for an order, nor by 
the person signing the urgency order, nor by any near relative, partner, or 
assistant of the petitioner or person One of the medical certificates accom- 
panying a petition for a reception order should be under the hand of the usual 
medical attendant of the alleged lunatic , if this is not practicable the reason 
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must be stated in writing by tlie petitioner to the Judicial Authority to whom 
the petition is presented No certihcates shall be signed by persons interested 
in the institution or house to which the lunatic is going, nor by any near relations 
of such p(‘rsons, nor by two medical men related to or in partnershij) with each 
other, or standing in the i elation of principal and assistant 

A medical practitionei who has signed a certificate upon which a reception 
order has b(‘en made shall not be the regular professional attendant of the 
jiatient whih dt tamed under the order A prison for whom a reception order 
on petition has been obtained may be placed in a “ single-patient house — • 
that is, a house in which one lunatic only is detained on payment exactly as 
ill an asylum, or in a licensed house ? c , private asylum Under special cii- 
cuinstances the Commissioners may allow more than one patient to reside 
111 the same house under the same conditions as if each of them were a single 
patient If the usual medical attendant of the lunatic desires to continue m 
attendance during the detention of the lunatic in a smgle-patient house, he must 
not only not ^iqn either of the eertificate'i, but neither he, his partner, nor any 
of his near relatives must derive any profit from the charge of the patient 
The Commissioners may direct how often a single patient is to be visited by 
a medical practitioner , until such direction is given the patient must be visited 
at least once every two weeks Any two Commissioners may direct that the 
medical attendant of a single patient shall cease to act in that capacity, and 
that some other jierson shall be emjiloycd in his place The Commissioners 
may at any time require from the medical attendant of a single patient a report 
m writing as to the patient, with such particulars as the Commissioners may 
direct , this is in addition to any periodical reports required by law to be sent 
to the Commissioners 

The Commissioneis may require a leport of the mental and bodily condition 
of a lunatic, or alleged lunatic, who, without order and certificates, is detained 
or treated as a lunatic by any peison receiving no pay for the charge, or who 
IS in any charitable, religious, or other establishment, not being an institution 
for lunatics , the report is to be furnished by a medical practitioner, and repeated 
periodically if requiied The Commissioners may also visit such patient, and 
may exercise all the powers (except that of discharge) given to them as to 
patients in an asylum or as to single patients If they think fit they may inform 
the Lorel Chancellor, who may make an order for the discharge of such patient, 
or foi his removal to an institute for lunatics This is a departure from the 
former custom, which was that the Commissioners had no contiol over patients 
treated in private houses where no one derived any pecuniary benefit from 
their detention 

Examination of Alleged Lunatics in Relation to Lunacy Certificates. - The 

objects of the examination are to determine whether the individual is or is 
not insane, and if insane whether he is a fit and proper person to be placed 
under restraint The distinction is important, as a person may be undoubtedly 
insane, and yet neither his language nor his actions may justify a medical 
practitioner in certifying that he ought to be sent to an asylum The printed 
forms of certificates have marginal- or foot-notes explanatory of the mode 
in which they are required to be filled up , a reference to the appended form 
will at once show what is meant Any practitioner who is not accustomed to 
fill up these forms should carefully read over the directions, and be sure he 
fully understands them before commencing to write It is to be remembered 
that the law requires absolutely literal accuracy , the least omission is sufficient 
to invalidate the whole document 
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When examining an alleged lunatic — which is best done in tlie character 
of a medical man, although in exceptional cases it ma)' be advisable to personate 
a casual callei or some one other than a doctor- -if his words or actions do not 
at once reveal insanity the examiner will soonest obtain an opportunity of 
judging as to his mental state by directing the conveisation to personal matters 
Should the case be one of delusional insanity some mfoiniation previously 
obtained as to the nature of the delusion, or delusions, will materially help 
the investigation Delusions ma)- be of two kinds the) may cany their 
own refutation, or they may jircsent no abstract ineonsistenc) If, in a certifi- 
cate, it is stated that the patient says he is the Holy Ghost, eon»ment is super- 
fluous , but if it IS stated that he says he is starving foi want of money, no 
delusion is evidimt unless information is added such as the further statement 
that he is really a wealthy individual with an ineome of a thousand a year 
The officials into whose hands the certificates come know nothing beyond 
what IS contained in them, about the medical features of the case the matter, 
therefore, should be made perfectlv clear and understandable When the 
alleged lunatic is not subject to delusions there mav be considerable difficulty 
in obtaining anything definite to enter in the certificate, as facts observed 
by the certifier , iii such eases more than one visit, possibly several, may be 
necessary before sufficient evidence of insanity is forthcoming as to warrant 
certification 

In relation to facts it may be well to direct attention to what might be 
supposed to be a very obvious difference, absence of appreciation of which, 
however, has often led to rejection of certificates , it is the distinction between 
facts indicative of insanity, observed by the certifiei at the time of his visit, 
and communicated facts For example, the fact was communicated to a certifier 
that the alleged lunatic was intemperate , on the strength of this, and seeing 
him drink a glass of beer, the statement that the man s habits were intemperate 
was incorrectly incorporated m a certificate undei the head of fact observed 
by the certifier It is by no means easy in all cases to obtain facts that afford 
conclusive proof of insanity before entering facts of doubtful significance, 
their value should be well weighed by the practitioner lie should ask himself 
whether they afford reasonable proof of mental disease, and how far he could 
depend upon them to support his opinion if challenged in a court of law In 
many cases of undoubted insanity it is absolutely impossible to obtain any one 
fact conclusive of the condition, and consequently dependence has to be placed 
on accumulative evidence In such instances special care must be taken to 
reject matter that will not bear the test of legitimate cross-questioning Clouston 
gives some ludicrous examples of “ facts ” - “ He is incoherent in his appear- 
ance ”, “ Eyes restless and wandering, but following the usual occupation 
of breaking stones ”, ‘ Reads his Bible, and is anxious about the salvation 
of his soul ” It IS to be remembered that even though the Commissioners 
accept a certificate, legal proceedings may subsequently be taken by the alleged 
insane person, and the certifier may bo placed in the witness-box and cross- 
examined on the statement he has made 

Mere defect of intelligence, which may exist without delusions, is another 
condition in which it is difficult to obtain evidence of sufficient value as to be 
suitable for a certificate of lunacy Tests of mental capacity in such cases 
should be restricted to those which are compatible with the station m life of 
a person under examination , a want of intelligence that would be abnormal 
in a man possessing all the advantages of a good education would be much 
less significant in the case of an agricultural labourer A degree of mental 
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LUNACY ACT. 1890 

CERTIFICATE OF MEDICAL PRACTITIONER 

In iHt M\ttfr of ^ /? of ^ in the County ^ 

® an alleged lunatic 

I, THP UNDFRSiaNiii), C D , do hereby certify as follows — 

1 I am a person registered under the Medical Act, 1858, and I am in the actual practice 
of the medical profession 

2 On the day of 19 , at * in the county * 

of (sepaiately from any other piactitioner) « I per^ 

sonally examined the said A B , and came to the < onclusion that lu is a (lunatic, an idiot, 
or a person of unsound mind) and a projier person to be taken charge of and detained under 
care and treatment 

3 I formed this conclusion on the following grounds, viz — 

(o) Facts indicating insanity observed by myself at the time ot examination, viz — ’ 

(6) Facts communicated by others, viz — * 

(// an urgency certificate ts required it must he added here ) 

4 The said A B apjx'ai-ed to me to be (or not to be) in a fit condition of bodily health 
to be removed to an asylum, hospital, or licensed house • 

5 I give this certificate having first read the section of the Act of Parliament printed 
below 

Signed 

>»of 

Dated, 

Ej tract from Bettion 317 of the Lunacy Act, 1890 

Any person who makes a wilful mis statement of any material facts in any medical 
or other certificate, or m any statement or report of bodily or mental condition under this 
Act, shall be guilty of a misdemeanour 


^ Insert the residence of patient 

® City or borough, as the case may be 

® Insert profession or occupation, if any 

* Insert the place of oxammation, givmg the name of the street, with number or name 
of the house, or should there be no number, the Christian and surname of occupier 

® City or borough, as the case may be 

* Omit this where only one certificate is required 

’ If the same or other facts were observed previous to the time of the examination* 
the certifier is at liberty to subjoin them m a separate paragraph 

* The names and Clinstian names (if known) of mformants to be given, with their addresses 
and descnptions 

* Strike out this clause m case of a pnvate patient whose removal is not proposed 
Insert full postal address 
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weakness that may be sufficient to justify a man being deprived of the manage- 
ment of his monetary affairs, may be insufficient to justify his being deprived 
of liberty of action in other respects , to warrant this something more is needed 
than absence of a certain degree of intelligence On more than one occasion, 
when giving evidence on the subject of criminal responsibility, psychological 
experts have stated in the witness-box that although, on the ground of mental 
disease, they held the prisoner to be irresponsible for the crime he had committed, 
they would not have seen their way to certify him as a fit and proper person 
to be placed under restraint 

Actions and utterances must also be considered in relation to the social 
position and previous habits of the individual It is deplorable for a coster- 
monger to use bad language to his wife or to assault her and destroy the fur- 
niture in his house , but such proceedings are of much less weight as indications 
of insanity than when the person implicated is, or rather has been, a sedate 
clergyman General expressions, as “ excited and wild-looking,” should, as 
far as possible, be avoided, and something more precise substituted In recording 
utterances the actual words used by the alleged lunatic should be given 

A medical man is supposed by the law to exercise his own judgment when 
deciding as to the sanity or insanity of a patient, he must be on his guard 
not to be unduly influenced for or against the statements of the wife, husband, 
or other members of the household In some instances it is to the interest 
of the relatives to further the impression of the patient’s sanity, and they will 
consequently seek to minimise the significance of his actions, attributing any 
out-of-the-way conduct to mere eccentricity, or to family worries , if the object 
IS the converse, every action is unfavourably interpreted, and the truth is by 
no means strictly adhered to 

The Legal Responsibility of Medical Practitioners m Relation to Certificates 
of Lunacy.— No medical practitioner is bound to certify, but if he undertakes 
to do so he is responsible for any breach of duty A medical man who makes 
a wilful mis-statement of any material fact m a medical certificate is guilty 
of a misdemeanour Up to the time of the Lunacy Act of 1889, medical men 
who signed certificates of lunacy were liable to be the victims of harassing 
legal proceedings, although they acted in perfect good faith Nothing can 
exceed the vindictiveness of some persons who, having been insane, have suffi- 
ciently recovered as to be released from restraint, they acquire a fixed idea 
that they have been the victims of a vile conspiracy, and display a most objec- 
tionable pertinacity in attacking (through the law courts) each and every person 
concerned in the case The medical practitioners who certified are invariably 
selected, and as a rule they fare badly, especially if they have committed any 
techmeal error The last Act has a clause (section 330, re-enacting section 12 
of the Act of 1889), which provides for vexatious proceedings directed against 
those who have been engaged in carrying out the Act, and medical practitioners 
come in for a share of the protection thus conferred The gist of the section 
IS that such proceedings may, “ upon summary application to the High Court, 
or a judge thereof, be stayed upon such terms as to costs and otherwise as the 
Court or judge may think fit, if the Court or judge is satisfied that there is no 
reasonable ground for alleging want of good faith and reasonable care ” 

This section renders it incumbent on the medical practitioner who is pro- 
ceeded against to satisfy the Court that there is no reasonable ground for 
alleging want of good faith or reasonable care “ Good faith ” is to be inter- 
preted in its common-sense meamng — that is, if the transaction was honestly 
earned out and there was no attempt to abuse the power conferred by law 
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it was done in good faith Reasonable caie ’’ is held to have the same sig- 
nificance that it has in ordinaiy cases of malapravis tlie (miployment of such 
an amount of care and skill as a medical practitionei ma} reasonably be evjiected 
to possess 

The fii-st case tried under this section was that of Toogood v Wilkes (Qiuori’s Bench 
Division, 188d) The plaintiff brought the actum against a medical practitioner, to recover 
damages “ for injuiy to the plaintiff from the defendant’s negligence as a medical man, 
and for damages lor injury to the plaintiff by reason of the d< fondant having negligently 
and wrongfully signed a certificate of tho plaintiff’s insanity when by ho was detained in 
a lunatic asylum ” The judge, Field, J , ruled that the onus lay with the defendant to 
satisfy him that there was no leasonable ground for alleging want ot good faith or reasonable 
care, and after heanng the arguments, held that the defendant had made out that there 
was no want of good faith or reasonable care on his jiart in signing the certificate , the action 
was therefore stayed This is a stop in advance when compared with the former state of 
thmgs, although it si ems strange that tho defendant was not allowed costs, the judge do 
clinmg to give them unless the plaintiff appeaUd, which he omitted to do Another case 
of a similar kind, Mmon v Mar'^hnll Shaiv, and Gauchatd (Bristol Spnng Ass , 1888), m 
which the contention was that tho medical men who had signed the certificates had not 
exercised sunieient care, and that the certificates wore criminally weak, was tried before 
the Act containing the relief section previously ({uoted was passed Tho judge left the 
following questions to tho jury — (1) Did the doctors sign the certificates negligently and 
without due care ’ (2) Were tho conduct, behaviour, and appearance of the plaintiff such 
as to induce the dofenclants to believe that she was a person ot unsound mind, and a proper 
person to bo taken care of and detained under treatment, and were the acts coniplamed 
of done by the detendants honestly acting upon such belu t > (1) Was tho plaintiff at the 
times in question ot unsound mmd and a proper person to be taken care ot and detained 
under treatment’ The jury answered all the cpiestions in favour ot the defendants The 
section of the Lunacy Act relatmg to tho staying of vexatious proceedings affords very 
necessary protection to medical men wlio have to deal with cases ot alcoholism followed 
by insanity, which may be of a fugitive type In one such instance, Wtlltams v Beaumont 
and Drake (Court of Appeal, 1894), in which tho plaintiff appealed against the decision of 
the Divisional Court staying an action entered by him against the defendants, it was pnived 
that plaintiff was received into tho workhouse whilst sufformg from alcoholism, followed 
by melancholia with suicidal tendency Tho defendants, who were tho medical officers 
ot the workhousi , doc mod it best to send the plaintiff to the asylum, and accordingly certified 
him On admission into the asylum no indications of insanity were observed, and, after 
having been kept under observation for a few weeks, he was discharged , hence the pro- 
ceedmgs The Master of the Rolls, with Lord Justice Kay and Loid Justice Smith, in 
dismissing the appeal, said that they saw no reason for suggesting that the defendants 
had not acted with reasonable care and m good faith Lord Justice Smith added that it 
IS immaterial what the plaintiff sets out in tho statement of claim, such as trespass, for 
example, if the action is a proceeding taken against a doctor for something done in pur- 
suance of tho Act , tho whole question resolves itself into one of reasonable ground for 
alleging want of good faith or reasonable care 

These cases illustrate the importance attached by the judges to the exercise 
of such an amount of skill and care as a medical practitioner might be reasonably 
expected to bring to bear in a case of the kind , it is, further, of ef{ual importance 
that the spirit as well as the letter of the law should be fulfilled , any short- 
coming in this respect is liable to be severely dealt with In the case of Weldon 
V Winslow (Nisi pi ms, 1881) the defendant’s conduct was held to be irregular 
and not to conform with the mind of the law 

The defendant, a medical man, was asked by the plaintiff's husband to see his wife 
and give an opinion as to her sanity , he did so, and reported that she was insane, advLsmg 
removal to an asylum, and it was arranged that the lady should go to the defendant’s own 
private asylum This wa« an undoubted mistake and a violation of tho spint if not of the 
letter of the law, which provides that persons who are interested in the institution to which 
a patient is going shall not sign either of the certificates Although the defendant did not 
actually sign a certificate he sent two other medical men (after having himself determmed 
the question), and m this way violated the spint of the law. A further irregulanty was 
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committod by the two modical raon who went to examine the patient instead of visiting 
her separately, as required by law, they went together, one waitmg outside the room while 
the other conducted his examination In commenting on these proceedings the ]udge, 
Mr Justice Manisty, said that if the defendant “ had it at all in hrs mind that the plaintiff 
should be taken to his asylum, ho ought to have told Mr Weldon at once, ‘ I can take no 
part in these proceedings I can take no part m obtaining cortihcates or getting the order 
You must got some one else to act m the matter ' ” The judge also asked whether the way 
m which the examination was earned out satisfied the law that the medical men should 
be absolutely independent, and should each exercise an independent judgment 

(c) JUDICIAL INQUISITION AS TO LUNACY. 

The Judge in Lunacy may, upon application by order, diiect an inquibition 
whether a person is of unsound mind and is incapable of managing himself 
and his affairs The inquisition may take place before a jury if the alleged 
lunatic demands one, unless the Judge in Juinacy, after personal examination 
of the alleged lunatic, is satisfied that he is not mentally competent to foim 
and express a wish to that effect (53 Viet ch 5, sec 90 ) 

The object of an inquisition {de lunatuo mqunendo) or commission of enquiry 
IS to ascertain whether a certain peison is, or is not, fit to retain charge of his 
affairs, and whether he ought, or ought not, to bo placed under lestramt It 
IS to be clearly understood that the two propositions arc separate and distinct 
the first does not necessarily include the second, although in this case the second 
includes the first A man may be found incapable of managing his property 
by reason of deficiency of intellect, but it does of necessity follow that he is 
a fit and propei person to be placed under restraint , if the commission of 
enquiry find that he ought to be detained under care and treatment, then the 
deprivation of civil rights the management of his own affairs follows Lunatics 
who are taken charge of after inquisition, whether under restraint or not, are 
called “ Chancery Lunatics/’ because the Lord Chancellor is at the head of the 
administration of the Lunacy Laws, and such lunatics are under his care 

It IS to be observed that deprivation of civil rights is not a necessary result 
of placing a patient under restraint in the ordinary way by order on petition , 
if competent, such a person can make a will, and if liberated from the asylum, 
can at once resume the management of his affairs 

To obtain a Commission of Enquiry an application must be made to a 
Judge in Lunacy by one or moie persons interested m the alleged lunatic, 
supported by affidavits taken by medical jiractitioners as to his mental con- 
dition , if the Judge in Lunacy is satisfied that there is ground for the inquisition, 
the cause is duly tried The medical men who have signed certificates, or taken 
affidavits, with probably others also, representing both sides, are examined 
and cross-examined on oath as at an ordinary trial If found to be of unsound 
mind, and a fit and proper person to be placed iindei restraint, the lunatic is 
treated as though found so on petition, and further, his property is vested in 
the hands of a “ committee of estate,” which acts as his trustee and manages 
his affairs The Lunacy Act limits the enquiry to things said and done by the 
alleged lunatic within a period of two years previous to the inquisition As 
previously mentioned, he may be found mentally incompetent to manage his 
estate, and yet not incapable of managing himself , in this case his affairs are 
placed in the hands of a “ committee,” but he is not deprived of freedom of 
action in other respects , he can remain in his own house and go about as he 
pleases 

Commissions of enquiry are usually held in the case of men who, by acts 
of absurd extravagance, are ruining their estates , the object being to put 
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an end to this even though the owner of the estate may be not sufficiently 
insane as to warrant his being detained under restraint Inquisition is an 
expensive way of determining the mental condition of a jierson alleged to be 
of unsound mind, not so much so, however, as before the passing of the recent 
Acts 


(d) TESTAMENTARY CAPACITY. 

By this 18 meant comjietency of mind to make a will disposing of personal 
01 i(‘al property In order that a will shall be valid, the law requires a “ disposing 
mind ” on the part of the testator The interpretation placed on this term is 
somewhat elastic, and often depends upon the nature of the will itself rather 
than upon the mental condition of the testator at the time he made it The 
law is very jealous of any interference with documents of this kind, and even 
when the testator can be proved to have been of unsound mind, if the will 
IS rational and of such a nature as to be consistent and free from unreasonable 
prejudice, or from indications of undue influence exercised by others, it is 
usually ujiheld A patient labouring under a delusion is not necessarily thereby 
incapacitated from making a will If the d< lusion is on a subject apart from the 
provisions of the will, the document itself need not be affected by it , it is quite 
possible for a man to have delusions of such a nature as not m the least to inter- 
fere with his capacity to make a rational will having the same disposing qualities 
with respect to his relatives as though he was free from any such delusion 
A delusion bearing on the provisions of the will is a different matter, and might 
be held to invalidate the document 

Wills good in law have been made by patients in asylums 

In the case of Bank<i v Goodfdlow (Queen’s Bench, 1870), an attempt was made to 
upset the will of the testator, Jolm Banks, who had been m an asylum, and who was subject 
to delusions He believed himself to bo persecuted by devils, whicli ho stated were visibly 
present, and he also believed that a man who had been dead for a long time, and to whom 
ho had a great aversion, was still alive, and that this man pursued and molested him Not 
withstandmg the existence of these delusions the will, which was made in favour of a niece 
who had lived with the testator, was upheld by the rulmg of four judges sitting m Banco, 
one of whom. Lord Chief Justice Cockbum, in delivenng judgment said — “ That the 
existence of a delusion compatible with the retention of the powers and faculties of the mind 
will not bo sufficient to overthrow the will unless it wore such as was calculated to mflucnce 
the testator in making it ” 

Wills are not unfrequently disputed on account of alleged undue influence, 
exercised by some one who has access to a weak-minded person during the latter 
portion of his life Unlimited influence can be brought to bear by a designing 
person on people who are naturally of feeble intellect or who have been rendered 
so by bodily disease In this way perfect strangers succeed in obtaining utterly 
disproportionate legacies, or even the bulk of an estate, to the exclusion of those 
who have a rightful claim Few medical men who have seen much practice 
have not had opportunities of observing the assiduity with which a distant 
relative, or friend, of an elderly individual who lives alone and is possessed 
of money but is devoid of sons or daughters, watches and hovers round with 
ceaseless attention, brings and prepares all sorts of delicacies, and gradually 
insinuates himself, or more frequently herself, into the very existence of the 
sick person, until his volition is paralysed, and he yields an unquestioning 
assent to all suggestions made by the beneficiary m 'posse In such a case, 
the will, if made in favour of the attentive person, is very likely to be contested, 
and it behoves the medical attendant of an invalid thus cajoled to keep his 
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ears and eyes open, as he is sure to be subpoenaed on one side or other when 
the case comes before the Probate Court 

The condition which may render testamentary capacity doubtful are those 
due to disease, to feebleness of mind apart from disease, and to the presence 
of delusions or other indications of unsoundness of mind A frequent cause 
of doubt as to testamentary capacity is the occurrence of the stage of lethargy 
with partial loss of coherence of thought which is the precursor of death A 
few questions put to the sick person will probably determine whether the mind 
IS sufHciently clear or not, if he can recapitulate the provisions of the will 
he is desirous of making, after having once announced them, it is enough to 
establish his testamentary capacity The necessary questions may be asked 
of the dying person in the presence of those who sui round his bed — in such a 
case witnesses are an advantage rather than otherwise It is different, however, 
in cases of simple feebleness of intellect occurring m people who arc not about 
to die , the medical practitioner, whose opinion as legards testamentary capacity 
IS sought, should always insist upon speaking to such persons alone The mere 
presence in the room of any one who has acquired an influence over their minds, 
without the utterance of a woid, will render the investigation futile In addition 
to questions which are intended to test the mental capacity of feeble-minded 
testators, others should be put with the view of ascertaining whether any undue 
influence is being exercised over their minds If delusions arc present, their 
influence on the “ disposing mind ” of the testator should be estimated as far 
as possible , he should be asked to state the principal provisions of the will, 
and if any clause appears contrary to what niiglit be reasonably expected, to 
explain the motives that influence him in so willing 

The occurrence of aphasia may interfer(‘ with tcstauKuitary capacity , no 
rule can be formulated for the various forms and degrees of this defect, each 
case must be judged on its own merits The primary consideration is —Can 
any form of aphasia exist without such impairment of the mental powers as 
to invalidate a will or other legal document executed by a person labouring 
under this defect ^ Uncomplicated motor aphasia does not necessarily incajiaci- 
tate a patient from executing such a document , it is obvious that a primal 
insane condition is excluded, such as dementia with aphasia In pure motor 
aphasia the patient can signify by gesture his assent to, or dissent from, any 
projiosition -he is quite competent to make his desires known Pure motor 
aphasia is not inconsistent with the accomplishment of mental processes which 
demand differentiation and combination of ideas Edmunds ^ records the case 
of a lady who had right-sided hemiplegia with complete motor aphasia , she 
could neither speak nor write, but the mind lemained intact The patient 
made a will by selecting and grouping cards on which were printed the names 
of persons, of offices such as executorships, and descriptions of property The 
solicitor received his instructions from the cards thus selected and made the 
will, which was proved in the Probate Court Sensory aphasia cannot be disposed 
of so readily , the very nature of the condition gives rise to doubt as to whether 
the sufferer comprehends what is said to him, although the mental powers are 
not necessarily lost In relation to this question Ross ^ observes that “ when 
a lesion is situated in or near to the sensory inlets, a disorder of language results 
which 18 out of all proportion to the general impairment of the reasoning facul- 
ties ” Defect of the ordinary channels of commumcation with the mind of the 
patient constitutes an essential difficulty, if there is absolutely no channel 
by which ideas can be conveyed, the individual is obviously incompetent to 
1 Bnt Med Journ,, 1900. » Med Chron , 1887. 
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execute a legal document , but if, though imperfect, a channel exists — either 
the visual or the auditory paths being intact- it would be possible to secure 
the necessary cognition Bramwell ^ directs attention to the fact that a moderate 
degree of word-deafness is more likrly to interfere with the will-making capacity 
of a testator than a much greater degree of word-blmdness Mills, ^ who dis- 
cusses the medico-legal relations of aphasia at some length, holds that it ought 
not to be necessary for comiietency that the person should be responsive by 
every channel of communication It is to be borne in mind that an aphasic 
testator, by reason of the imperfection of his channels of communication, may 
be unable to grasp the provisions of a lengthy or a complicated will, and yet 
may be competent to give an intelligent assent to those of a short, straight- 
forward document 

In no case should a medical man allow liimself to be influenced by sympathy 
with the survivors, and countenance tlie signing of a will, the provisions of 
which may be just and equitable, by a person who from any cause is mcom- 
jietent to do so Attempts are not unfrecpiently made to complete a will by 
the almost unconscious assent of a dying person, the document having been 
drawn up according to his directions at an early stage of the illness when his 
mind was still active The practitioner’s duty is clearly defined , it is limited 
to ascertaining the fitness or otherwise of the testator to understand the pro- 
visions of the document at the time that he signs it It is to be remembered 
that the will may be disputed, and the state of the testator’s mind may have 
to be described on oath under cross-examination 

(e) FEIGNED INSANITY. 

Insanity is not unfrequcntly feigned in order to escape punishment for a 
criminal act Usually some form is selected that corresponds with the popular 
idea of insanity, the symptoms imitated being those which demonstrate mental 
disorder to the most casual observer Mania, delusional insanity, melancholia, 
and dementia are generally the types to which the sham lunatic devotes his 
attention The cases which come under the notice of the medical juiist are 
almost invariably those of criminals who are already m the hands of the police 
Unless there is a history of previous attacks, the occurrence of symptoms of 
insanity in a prisoner are naturally suspicious , all the more so if they are of 
a jironounced character When mania is imitated there is a tendency to take 
the more excited type, which renders detection much easier than if a lower 
kind of exaltation was aimed at The popular idea of mama is limited to what 
18 described as raving madness, and the shammer consequently believes that 
the more furious his demeanour the more genuine does the attack appear 
Fortunately for those who are called upon to decide the question, nature places 
a limit on the powers of endurance of a sane individual , no man who is not 
really insane can keep up for long together the constant action and vociferation 
characteristic of the true acute maniac Exhaustion of the physical powers, 
which the real maniac seems to be able to defy, asserts itself, and the impostor 
falls asleep, and as a rule sleeps soundly, which is in direct contrast with the 
fitful sleep of acute mama A true maniac will often pass several consecutive 
nights and days without sleep , an impostor is utterly unable to do so If the 
suspected person manages to do without sleep for a long time, probably a hypo- 
dermic injection of morphine, which would produce no effect on a genuine 
case of mama, will procure sleep, and clear up doubts 

' Bnt. Med. Joiirn , 1897 * Review of Insanity and Nervous Disease, 1891. 
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Melancholia is not often feigned In a suspected case the patient must 
be watched without his knowledge to see if there is any change in demeanour 
when alone If he sleeps soundly it is improbable that he is the subject of 
profound melancholia The state of the tongue may afford evidence , it is 
often coated m genuine insanity If suspicion is stiongly aroused, and the 
individual refuses to speak or take any notice, a strong faradic current applied 
to various sensitive parts of the skin, by means of a stiff wiie-brush, may pro- 
mote recovery Delusions are usually over-acted by the malingerer, although 
he may succeed m giving rise to eonsideiable doubt m the mind of the observer 
as to the real nature of th(‘ case Robertson ^ relates a case of feigned insanity 
with delusions in a man who was awaiting trial for housebreaking 

The prisoner first drew attention to lies assumed mental state by a feigned attempt 
at suicide by hangmg He then retusod to work, would not speak when addressed, and 
took very little food Now and then he lay on the floor starmg at the ceiling as though 
he saw some one then' Ho piofessed entire ignorance of any circumstances relatmg to the 
crime of which he was accustd, but doclaied that he was to be tried for murder, and stated 
that it was quite true that he had murdered a woman by pushmg her into a canal where 
she was drowned , he also said that the woman came into his cell at night and offered him 
a razor He shod tears when telling the story of his avowed ciimo, and insisted that it was 
true , although when assured that the woman was alive and well he expressed his thanks , 
subsequently, however, ho recurred to the feigned delusion Besides this hxed delusion 
ho said that thousands of rats came into his cell at night, and made other absurd state- 
ments At one interview he decland ho had committed murder, that there was no hope 
for him, and that ho was eternally lost , at the next, he said that he possessed £400, expected 
to inhont £4,000, and owned the island of St Helena This discrepancy was significant , 
the character of the exaltation was inconsistent with almost simultaneous depiossion 
The attempt was kept up to the commencement of, and durmg, the trial , but after con 
viction ho confessed that the whole affair was an imposition 

The chief points of distinction arc that a lunatic, as a rule, insists that he 
is sane , whereas a malingerer obviously tiies to produce the impression that 
he is insane If he is incoherent, his incoherency exceeds that of any lunatic, 
except, perhaps, that of the delirious maniac If he has delusions he will show 
considerable perspicacity in relation to the delusions , but will, at the same 
time, exhibit the mental state of an imbecile as regards other matters, especially 
relating to himself and his doings It has been said that although the sham 
lunatic may be dirty as far as his surroundings go, he will spare his person 
This may be so as a rule, but it is not invariably the case , some will smear 
their persons with excrement and other filth, having probably seen these actions 
clone by a genuine lunatic 

CARE OF MENTALLY DEFECTIVE PERSONS. 

The Mental Deficiency Act, 1913, jirovides for the tare and treatment of 
mentally defective persons, and repeals with ceitain j)iovisos the Idiots Act 
of 1886 The following are the classes of persons who are deemed to be mentally 
defective within the meaning of the Act — 

(а) Idiots; that is, persons so deeply defective in mind from birth or from 
an early age as to be unable to guard themselves against common physical 
dangers 

(б) Imbeciles; 01 persons in whose case there exists, from birth or from 
an early age, mental defectiveness not amounting to idiocy, yet so pronounced 
that they are incapable of managing themselves or their affairs, or, in the case 
of children, of being taught to do so 

^ Journal of Mental Science^ 1883 
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(c) Feeble-minded persons; that is, persons m whose case there exists, 
from birth or from an early age, mental defectiveness not amounting to imbecility, 
yet so pronounced that they requiie care, supervision, and control foi their 
own piotection or foi the protection of others, or, m the case of children, that 
they, by reason of such defectiveness, appear to be permanently incapable 
of receiving proper benefit from the instruction in ordinary schools 

(d) Moral imbeciles; nr j^ersons who from an early age display some per- 
manent mental defect coupled with strong vicious or criminal propensities 
on which punishment has had little or no deterrent effect 

A person who is a defective may be sent to an institution for defectives 
or placed under guardianship under the following circumstances — 

(а) At the instance of his parent or guardian, if he is an idiot oi imbecile, 
or at the instance of his parent if, though not an idiot or imbecile, he is under 
the age of twenty-one , or 

(б) If, in addition to bemg a defective, he is a person who is found neglected, 
abandoned, or without visible means of support , or cruelly treated , oi is 
guilty of a criminal offence or luible to be sent to an industrial school , or is 
undergoing imprisonment or detention m a reformatory, industrial school, 
inebriate reformatory or institution for lunatics , or is an habitual drunkard 
within the meaning of the Inebriates Acts , or m whose case notice has been 
given by the local education authority as described later , or who is in receipt 
of poor relief at the time of giving birth to an illegitimate child or when pregnant 
of sucli child 

The local education authoiity is required to give notice of all defective 
children over the age of seven, who have been ascertained to be incapable, 
by reason of mental deficiency, of receiving benefit or further benefit m special 
schools or classes, or who cannot be instructed in a special school or class without 
detriment to the interests of the other children, or where there are special 
circumstances rendering it desirable that they should be placed under super- 
vision or guardianship Notice must also be given of children who, on or before 
attaining the age of sixteen, are about to be withdrawn from a special school 
or class, and m whose case the local education authority are of opinion that 
it would be to their benefit that they should be sent to an institution or placed 
under guardianship 

Where the power to place a defective in an institution or under guardianship 
IS exercised by the parent OF guardian two medical certificates are required, 
one of which must be from a medical practitioner approved for the purpose 
by the local authority or the Board If the defective is not an idiot or imbecile 
the certificates must also be signed by a judicial authority for the purposes of 
the Act, after such enquiry as he shall think fit 

A defective subject to be dealt with otherwise than by a parent or guardian 
may be so dealt with - - 

(а) Under an order made by a Judicial authority on a petition presented 
under the Act , or 

(б) Under an order of a court in the case of a defective found guilty of a 
criminal offence 

(c) Under an order of the Secretary of State in the case of a defective detained 
in a prison, criminal lunatic asylum, reformatory, etc 

Requirements as to the Making of Orders. — An order of a judicial authority 
IS obtainable upon a pnvate application by petition made by any relative or 
friend of the alleged defective, or by any ojBficer of the local authority authorised 
under the Act in that behalf The petition must be accompanied with twa 
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medical certificates, one of which must be signed by a medical practitioner 
approved for the purpose by the local authority or the Board, or a certificate 
that a medical examination was impracticable, and by a statutory declaration 
made by the petitioner and by at least one other person (who may be one of 
the persons who gave a medical certificate), stating the class of defectives to 
which the person concerned is alleged to belong, and other particulars and 
attendant circumstances of the case 

Upon presentation of the petition and other documents, the judicial authority 
must eithei visit the person to whom the jietition relates or surnnion him to 
appear before him Proceedings before the judicial authority may, if he thinks 
fit, and shall, if the peison to whom the petition relates so desires, be conducted 
in private If the judicial authority is satisfied that the person is a defective, 
and also that he is subject to be dealt with under the Act, he may, if he thinks 
it desirable to do so in the interests of the person, make an older sending him 
to an institution or apjiointing a suitable person to be his guardian But where 
the petition is not presented by the parent or guardian the order shall not be 
made without the consent in writing of the parent or guardian unless such 
consent is unreasonably withheld or they cannot be found 

If the judicial authority is not satisfied he may adjourn the case foi more 
than fourteen days for fuither evidence to be produced, or he may dismiss the 
petition 

Where an order is made by a court, the Act merely requires the court to 
be ‘ satisfied on medical evidence ” that the person concerned is a defective 
Where the Secretary of State acts in the case of a person undergoing imprison- 
ment, etc , two medical certificates are required 

An order remains in force for a year, and then, subject to various safeguards, 
may be renewed lor another yeai, and thereafter for successive periods of five 
years 

The central administration of the Act is exercised by the Board of Control, 
which IS now a branch of the Ministry of Health Local administration is 
exercised through the County Council or County Borough Council 

PLACING HABITUAL DRUNKARDS UNDER RESTRAINT. 

An habitual drunkard may be guilty of actions fully as obnoxious to the 
well-being of his family and quite as indicative of inability to manage himself 
or his estate as those committed by a person, who by reason of disease of the 
mind is a fit and proper person to be placed under restraint, and yet, in such 
a case (unless the individual is actually insane apart from inebriety), the law 
does not admit of the procedure applicable to lunatics being j)ut in force In 
recognition of this difficulty an Act was passed in 1879 (42 and 43 Vict , ch 19) 
to facilitate the control and cure of Habitual Drunkards , the duration of 
this Act was limited to a period of ten years after its coming m force In 1888, 
the Inebriates Act (51 and 52 Vict , ch 19) i\as passed, which had for its object 
the re-enactment, with some slight modifications, of the Act of 1879 An amend- 
ment of the Habitual Drunkards Act of 1879 was passed m 1898 (61 and 62 Vict , 
ch 60) 

By these Acts “ Retreats ” are licensed for habitual drunkards with pro 
vision for medical attendance If the person holding the licence is a duly 
registered medical practitioner, he may himself act as medical attendant to 
the Retreat No such licence is given to any person who is licensed to keep a 
house for the reception of lunatics 
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An habitual drunkard is defined by the Act as 

“ A })er8on who, not bemg amenable to any jurisdiction in Lunacy, is notwithstanding, 
by reason of habitual intcmyierato dnnkmg of intoxicating liquort-, at times dangerous 
to himself or heiself oi to others, or incapable of managing himself oi herself, and his or her 
affairs ” 

An^ habitual diiinkard desirous of being admitted into a retreat may make 
a written apfilication for admission, couehed in the terms of the schedule appended 
to the Act of 1879, to the licensee of a retreat The time the applicant undertakes 
to remain in such retreat must be specified in the application, which must be 
accompanied by a statutory declaration of two persons, stating that the applicant 
IS an habitual drunkard The applicant’s signature must be attested by a justice 
of the peace, who before attesting must satisfy himself that the applicant is 
an habitual drunkard within the meaning of the Act, and must explain to him 
the effect of his application, and state in writing that he understood such ex- 
planation The applicant after admission into a retreat will not be allowed 
to leave it till the expiration of the time mentioned in the application, provided 
that it shall not exceed a peiiod of two years At any time after the reception 
of an habitual drunkard into a retreat he may, upon the request in writing of 
the licensee of the retreat, be discharged by order of a justice, if the request 
IS deemed b} him to be reasonable and proper 

A person who is or has at any time been detained in a retreat may have 
his term of detention extended, oi be le-admitted, in like manner as an habitual 
drunkard may be admitted, except that the statutory declaration (mentioned 
in the Act of 1879) shall not be necessary, and that the attesting justice shall 
not be required to satisfy himself that the applicant is an habitual 
drunkard 

At the request of the licensee the habitual drunkard at any time after his 
admission may, by permission of a justice, be allowed to live with any trust- 
worthy person who is willing to take charge of him foi a definite time, not 
exceeding tw o months , the leave may be piolonged every two months for a 
like interval until the whole period of detention is expired Any time thus 
spent away from the letreat is deemed part of the time of detention, except 
where the leave of absence is forfeited or revoked 

If an habitual drunkard while detained m a retreat wilfully refuses to con- 
foim to the rules, he is liable on summary conviction to a penalty not exceeding 
five pounds , or, at the discretion of the Court, to be imprisoned for a period 
not exceeding seven days, and then returned to the retreat, the period of im- 
prisonment being excluded from the original time he agreed to place himself 
under restraint If he escapes he may be apprehended and remitted to the 
retreat , the time between his escape and return shall not be treated as part 
of his term of detention 

These Acts apply, with certain provisions as to technical procedure, to 
Scotland and Ireland, as well as to England 

So far as restraint goes, the distinction between a lunatic and a non-cnminal 
habitual drunkard consists m the fact that the lunatic may be placed under 
restraint against his will , the habitual drunkard can only be detained with 
his own consent and for a limited time It is necessary that an habitual drunkard 
should be sober at the time he makes the application before the justices 

Criminal Drunkards. Special provisions applying to habitual drunkards 
convicted of offences are contained in the Amending Act of 1898, of which the 
following are the more important — 
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‘‘I (1) Where a person is convicted on indictment of an offence punishable 
with imprisonment or penal servitude, if the court is satisfied from the evidence 
that the offence was committed under the influence of drink or that drunkenness 
was a contributing cause of the offence, and the offender admits that he is, 
or IS found by the jury to be, an habitual drunkard, the court may, in addition 
to or in substitution for any other sentence, order that he be detained for a 
term not exceeding three years in any State inebriate reformatory or in any 
certified inebriate reformatory, the managers of which are willing to receive 
him ” 

“2 (]) Any person who commits any of the offences mentioned in the 
First Schedule to this Act, and who within the twelve months jireccding the 
date of the commission of the offence has been convicted summarily at least 
three times of any offences so mentioned, and who is an habitual drunkard, 
shall be liable ujion conviction, or indictment, or if he consents to be dealt 
with summarily on summary conviction, to be detained for a term not exceeding 
three years in any certified inebriate reformatory the managers of which are 
willing to receive him ” 

Delirium tremens being legally regarded as a diseased condition of the mind 
may render the subject of it a fit and proper person to be summarily placed undei 
restraint As a rule, the attack is too brief to necessitate the patient being sent 
under urgency order and certificate to an asylum , it is generally sufficient 
if he IS restrained in his own house In eithei case the position of the medical 
practitioner is uncertain as regards tlie steps that possibly may be taken by the 
patient after recovery , actions for damages have been brought against medical 
practitioners for having improperly deprived the plaintiff of his liberty and foi 
ill-treatment whilst thus detained 

In one such case, Scoit v Wakem (Guildford Ass , 1862), the plaintiff, who undoubtedly 
had been dangerous to others dunng his attack, and m consequence was taken charge oi 
by a man placed m tho house by order of the doctor, brought an action of this kmd The 
judge, Bramwell, B , ruled that if the plamtiff at tho time was a dangerous lunatic and 
likely to do mischief to any one, the defendant would bo justified m putting restramt upon 
him until there was reasonable ground for believing that the danger was over Or, if the wife 
of the plamtiff had called m the defendant to cure her husband from dehnum tremens, 
and that he did so, and left him when he bcheved ho had recovered, ho would be justified 
m what he had done provided he had done nothmg that was not necessary nor reasonably 
proper under the circumstances Notwithstandmg this summmg up a verdict was given 
agamst the defendant with, it is true, only a farthmg damages , but the expense and annoy 
anoe of such a trial is no shght mfliction In another case, Symn v Fraser and Andrewi 
(Queen's Bench, 1863), a similar action was brought a year after the alleged ill treatment 
and restramt was put m force In this case the verdict was for the defendants CJockbum, 
C J , before whom the case was tnod, said, that even if attendants or nurses are not ongmally 
appomted by a medical man, yet if he assumes authority and command over them m 
reference to the management of the patient, he would be responsible for the personal 
restramt under which the patient was placed 

From this it will be seen that the position of the medical practitioner in 
charge of a case of delirium tremens is by no means secure , if he neglects tc 
take proper precautions, and harm ensues, he is blameworthy , and if he takej 
these precautions he is liable to be proceeded against If the medical attendani 
in a case of delirium tremens performs his duty to his patient in a proper mannei 
he need not fear an adverse verdict should an action for damages be broughi 
against him , he cannot, however, avoid the possibility of such an action beinj 
brought If he is deahng with people who are strangers to him, or he sees anj 
probability of subsequent trouble, it is well to have an authorisation in writing 
from the husband, wife, or other near relation, to do what is necessary as t( 
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restraint Such an authorisation amU not guarantee the medical attendant 
against an action, but it will be of material value in defending it In the case 
of Scott V Wakem, already quoted, the wife denied having authorised the de- 
fendant to interfere, although when he was called in he found the plaintiff 
with loaded pistols in his hands threatening to shoot her , in this case the facts 
contradicted the wife’s statement, but it might happen otherwise 

If a patient with delirium tremens is duly certified, and in consequence 
has been placed under restraint, an action entered against the medical prac- 
titioner who gave the certificate would probably be stayed upon summary 
application to the High Court, or a judge thereof, as provided in the Lunacy 
Act, 1890, but the medical practitioner would have to satisfy the fburt that 
there was no reasonable ground for alleging want of good faith or reasonable 
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PART III.- TOXICOLOGY 


CHAPTER XXVIII 

POISONS IN THEIR GENERAL ASPECT. 

Toxicology is that branch of science whicli relates to i)oisons, it is generally 
understood to include a description of the symptoms and treatment of poisoning, 
as well as of the nature, chemical constitution, and methods used in the isolation 
and detection of poisons An accurate and, at the same time, terse definition 
of the word poison is not readily attained In the broad sense, a poison is a 
substance which on being absorbed into the living organism, or by its chemical 
action on the tissues, injures the health, or destroys life Such a definition 
would include patliological ferments, which, though regarded as poisons from 
the medical standpoint, do not come within the range of toxicology Again, 
many substances when absorbed into the organism in large quantity are dele- 
terious to health , and yet they can hardly be regarded as poisons, since the 
amount in which they solely become injuiious is so excessive that they may be 
taken with impunity in much larger doses than is the case with a substance 
which is recognised as a poison Any substance that is not absolutely inert 
would produce injurious effects if adininisteied in excess, so that noxious 
activity has to be taken into account A substance which produces no ill 
effects when given in a single small dose, may do so if similar doses are repeatedly 
administered This is a question of practical moment to the toxicologist in 
relation to the fre(i[uent reception by the organism of minute quantities of 
poisons, such as arsenic, lead and mercury , the amount introduced on any 
one occasion may be insufficient to produce an injurious result, but if taken 
day after day the rejieated small doses would eventually be harmful Some 
substances, such as the mineral acids, when swallowed destroy tissues without 
being absorbed, and in this way may cause death by “ poison ” 

In cases of criminal poisoning it is no longer necessary to determine whether 
the substance administered comes under the definition of a poison , the law 
relating to this subject (24 and 25 Vict , ch 100, section 11) runs thus — 

“ Whosoever shall administer, or cause to be admmistcred or taken by any person, 
any poison or other destructive thing, with intent to commit murder, shall be guilty of 
felony ” 

Two points demand attention that the intent to commit murder deter- 
mines the culpability of the act, and that the comprehensive words, “ or other 
destructive thing,” makes it immaterial whether the substance given comes 
under the usual definition of a poison or not The question of anlount has 
to be considered Lord Chief- Justice Cockburn ruled in Reg v Hewiah (Corn- 
wall Assizes, 1877), that unless the thing administered was in sufficient amount 
to be noxious, it docs not come under the legal definition of a noxious thing , 
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and, fuitlior, tliat a distinction is to be drawn botvseen a thing that is only- 
noxious when given in excess, and one that is lecognised as a poison and known 
to be noxious and pernicious m its effect This ruling throws great responsibility 
on the medical witness, for, although he may not be called upon to define a poison 
111 the abstract, he will be required to express an opinion as to whether the 
substance given was a noxious substance and whether it was given in excess 
Tlie lau IS very comprehensive in dealing with the culpability of an intentional 
poisoiuT, thus 21 and 25 Vict , ch 100, s 23, states — 

“ Wliosoever shall unlawfully and maliciously administer to, or cause to be admmistered 
to, or taken by any other person, any poison or other destructive of noxious thmg, so as 
thereby to endanger the life of such person, or so as thereby to inflict upon such pt^rson any 
grievous bodily harm, shall bo guilty of felony ” 

Tlie amount of damage sustained that would constitute “ grievous bodily 
harm ” is capable of being variously estimated and the medical witness may 
have great difficulty m conveying his opinion to the juiy through the media 
of examination and cross-examination only, as to whether the substance, in 
tin* dose m wliudi it was given, could or could not cause such harm In respect 
to the administration of many substances a yariety of conditions determine 
the intensity of the noxious effects which may ensue When the prosecutor 
has not receiyed any harm from the alleged ‘ noxious thing,” the medical 
witness may be ask('d questions with legaid to hypothetical cases of which a 
full des( ri})tion of the conditions and surroundings is not afforded , opinions 
given under such circumstances aie liable to mislead the jury 

The law provides that the administration of any poison, or other destructive 
oi noxious thing, with the intent to injure, aggrieve, or annoy constitutes a 
misdemeanoiii , and, further, that if a prisoner is charged with felony for haying 
admmistered a poison oi otlier noxious thmg, and the jury are not satisfied 
that ho IS guilty of felony, but are satisfied that In* is guilty of a misdemeanour 
as above, tli(‘y may find him guilty of the lesser crime 

In cases of j oisonmg, therefore, medical evidence is not limited to the bare 
statement th<it the substance admmistered is possessed of poisonous or noxious 
])roperties , it must go further and establish the dose at winch the substance 
becomes poisonous or noxious Several conditions require to be considered 
in determining the toxie effects of poisons, among which are mje, idiosyncrasy, 
habit and state of health 

Age. Young children succumb more easily to the effects of poison than 
adults , this IS especially the case with morplime On the other hand, children 
tolerate a poison like belladonna better than adults , young adults tolerate 
the action of irritants, such as tartar emetic, better than old people 

Idiosyncrasy. -Some persons are naturally tolerant, and others intolerant, 
of various substances w Inch have poisonous properties In some cases an ordinary 
full medicinal dose of arsenic acts as a poisonous dose, and causes gastro-mtestmal 
irritation Medicinal doses of strychnine occasionally produce muscular twitch- 
ings, and even slight general spasm Small doses of mercury salivate some 
people, whereas others can take it for a prolonged period without any apparent 
effect being produced In some persons certain articles of food invariably 
produce symptoms of poisoning- nausea, vomiting, and diarrhoea — whilst 
in others the disagreeable effects are limited to an attack of nettle-rash, the 
majority of people bemg able to eat such food without any ill effects whatever 

Habit. — The regular and prolonged use of some poisons in small doses tends 
to develop tolerance on the part of the system to their action Mo phine, 
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tobacco, and alcohol arc examples of poisons towards which tolerance may 
be thus acquired Persons who in this way are habituated to the use of such 
substances can with impunity take what would be a poisonous dose to a novice 

The State of Health. In a broad sense, healthy individuals are less likely 
to succumb to the effect of poison than those who aie weakened b\ disease 
there arc certain notable exceptions, howevei Patients suffering from acute 
mama, delirium tremens tetanus, or dysentery can take an amount of opium 
that might be sufficient to cause the death of a non-habituated healthy person 
On the other hand, 0[)ium is exceedingly dangerous in granular kidney, apoplexy, 
and hyperannic diseases of the lungs Digitalis, tobacco, and tartar emetic 
arc badly tolerated m cases of fatty or weak heart Any iriitant would aggra- 
vate the symjitoms of gastio-intestinal catarrh Gouty subjects, especially 
if suffering from granular kidney, arc intoleiant of rcjieated small doses of 
lead 

The physical condition of the poison and the mode of its introduction into 
the system exercise a considerable influence on the rapidity and the intensity 
of its action Poisons that are capable of assuming the gaseous form act much 
more immediately and energetically when thus administered than when given 
as hquids or solids arsenic, if inhaled in the gaseous form as arsenuretted hydro- 
gen, acts more rapidly than when arsenious acid dissolved in w^ater is swallowed , 
solid aiscmous acid is still less active Th(‘ mode of administration largely 
influences the effects produced by a given dose of the poison its jihvsical con- 
dition remaining the same A solution containing a j)oison acts most promptly 
if injected directly into the blood current , less rapidly if brought in contact 
with the serous membranes, cellular tissue, mucous niembram^s, and the skin , 
the rapidity of absorption diminishes in the ordi i of the tissues named, absorp- 
tion from the intact skin being the slowest of all 

Two points have to be considered in relation to the effect jiroduced by a 
given dose of a jioison , the lapidity of absorption and the rapidity of elimina- 
tion. If a poison IS eliminated as rapidly as it is absorbed, and the* rate of absorp- 
tion IS too slow to immediately bring the system under its lc*thal influence, no 
permanently deleterious effects are jiroduced For this rcMson some poisons 
can be received into the mouth and even swallowed with imjiumty, in amounts 
that would be lethal if introduced undei the skin , cuiare, some kinds of arrow- 
poison, and the venom ejected from the fangs of poisonous serpents are c xamjiles 
of poisons of this tyjie The wound inflicted by a poisoned arrow may have a 
sufficient amount of the poison deposited in it as to cause the death of the 
wounded person if left to his fate , but if a second person immediately and 
vigorously sucks the wound, no mischief results to either of them The same 
immunity follows if the wounded individual himself is able to suck his wound, 
and does so at once , the poison extracted is at once sjiat out, and thus only 
momentarily comes in contact with the mucous membrane of the mouth, the 
absorptive capacity of which is too limited to allow of the introduction into 
the system of an amount sufficient to cause mischief The poison extracted 
by the suction might probably be swallow'cd with impunity, as it would be 
eliminated by the kidneys as quickly as it would be absorbed by the gastric 
mucous membrane 

The law makes no distinction m relation to the mode m which a poison 
IS introduced into, or acts upon, the system Hypodermic, or endermic admini- 
stration of a poison, or the injection of it into the bowel, with intent to commit 
murder, are regarded precisely as though the poison had been given by the 
mouth 
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Tho chemical combination m which certain poisonous substances exist, 
and the degree of concentration in others, exercise a powerful influence on 
then hthdl ])oteiKy vSilver nitrate and hjdiochlonc acid are both energetic 
jioisons when taken separately, but when coinbinc'd the resulting salt siher 
chloride is inert, or thereabouts, because of its insolubility In some instances 
the action of the poison is entirely altered by chemical combination, another 
effect being substituted for that which is characteristic of it m the uneombmed 
state StryclmiiK* alters the late of tiansmission of stimuli from cell to cell 
in the spinal cord, oi jiossibly incrc^ases the excitability of the cells, the result 
being tin occurrence of clonic muscular spasm If strychnine is so treated as 
to become a methyl derivative, it no longer acts on the coid, but it paralyses 
the motor neive endings, like curare Jn the case of poisons, such as the mineral 
acids, which act dinstly on the tissues with which they come in contact, the 
degiee of corn (nitration is an important factor an amount of a concentiated 
mineral acid that would be sufficient to cause death, might be swallowed with 
impunity if largely diluted with water 

When jioisons are taken by the mouth, the state of the stomach as regards 
presence or absence of food considerably modifies the late of absorjition and 
the intensity of local action , a person has been known to swallow more than 
a lethal dose of undissolved white arsenic with impunity because the stomach 
was well filled with oatmeal porridge When a poison is received into a full 
atomach the usual symptoms are delayed much l)C‘yond the customary time of 
onset, and if tho jroison is one that is cjuic’kly eliminated by the kidneys an 
average fatal dose may be survived although the whole of it is eventually ab- 
sorbed , on the other hand, an empty stomaeh and bowel quickly absorb any 
poison received, and the onset of the symptoms is acc('lerated 

Classification of Poisons. A comprehensive classification is scarcely feasible 
without involving great complexity and, when accomplished, is of little use 
The division of poisons into inorganic and organic, with the subdivision of the 
first into cono^ive and initant<i, and of the second into unfants and neurotics, 
affords a basis sufficiently broad for piactical purposes Both organic and 
inorganic groups comprise poisons which act by disintegrating, or by inter- 
feiing with the functions of the red corpuscles of the blood 


THE DIAGNOSIS OF POISONING. 

The effects seveially produced on the living organism by various poisons 
differ within limits in accordance with the kind of poison taken Common to 
almost all forms of poisoning, howe\er, are a number of symptoms, or effects, 
some of which are intrinsic, affecting the individual , others arc accidental 
and do not personally implicate him 

In the first group is sudden occurrence of acute symptoms in a person pre- 
viously in his usual health In relation to this indication it is to be remembered 
that the initial symptoms produced by many poisons bear a certain resemblance 
to those due tO disease Arsenic causes symptoms which have been mistaken 
for those of cholera or of gastro-mtcstmal catarrh , strychnine for those of 
tetanus , morphine for those of apoplexy , belladonna for those of acute delirious 
mama or of alcoholism Errors of the opposite kind have been fallen into 
the rapid onset of an acute disease in a person who appeared to be in good 
health up to the time when the symptoms showed themselves has been mist^en 
for the effect of poison. Among diseases of this nature are — an acute gastric 
ulcer which ruptures, perforation of the bowel, rupture of an abdominal aneurism. 
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the formation of a pen-utenne hsematocolc, acute intestinal obstruction with 
persistent vomiting, choleraic diarrhoea hsemorrhage into the pons Some of 
these conditions could only give rise to momentary doubt, others may cause 
prolonged anxiety to the medical attendant 

The occurrence of symptoms of an anomalous nature shortly after eating 
or drinking or taking medicine is a suspicious indication, which for its inter- 
pretation requires considerable discrimination Violent vomiting and purging 
may be due to some change undergone by the food itself before cooking The 
food may be in its normal condition, but the state of the recipient’s stomach 
may be at fault, a jierson who has fasted long bejond his usual meal time, 
if he hurriedly eats some food difbcult of digestion, may forthwith be attacked 
b> vomiting and jiain w Inch closely resemble the effects of an irritant poison , 
an unsuspected gastiie ulcer ma) give way under like conditions Poison 
may be intentionally added to medu mo which is being taken by a sick person, 
and the ill results which follow every dose may be attributed by him to its 
legitimate therajieutic action When attending a case in which anomalous 
symptoms repeatedly leeur, the medical practitioner should be silently obser- 
vant, unless the indications of foul play aie conclusive, or the state of the 
patient is becoming critical , in either of these events it is his duty at once 
to take such measures as are necessary to prevent further mischief The position 
IS an extremely delicate one It is a very serious matter for a practitioner to 
make an unfounded charge against an innocent person , but to allow a patient 
to be poisoned undei his eyes is infinitely worse If the medical attendant s 
suspicions are aroused, he should especially distrust the ministrations of any 
one who is studiously attentive to the invalid , who piepares all his food and 
insists on giving it to him with his or her own hand, and who disfdays an ex- 
aggerated interest in the treatment of the patient and m the visits of the doctor 
Such a person will stand by the invalid as he takes his food, and will throw away 
what is left, under the pretext that everything partaken of should be freshly 
prepared All this is not inconsistent with innocence and a genuine desire 
for the welfare of the patient, but when incongruous symptoms aiise which arc 
at variance with the natural course of disease, such a person is to be regarded 
with suspicion and should be carefully watched The patient should bo 
cautiously, but not mysteriously, interrogated as to the food or fluids that 
he has partaken of, and the times when he felt any accession of the suspicious 
symptoms In cases of suspected foul play the engagement of a couple of 
trained nurses for night and day duty respectively, affords the most practical 
safeguard , they should be instructed to prepare all food, to give it and the 
medicine with their own hands, and not to leave the patient, when on duty 
In giving strict injunctions to this effect, it is not necessary that the nurses 
should be taken into the confidence of the doctor, unless the condition of matters 
IS critical, or for some other reason he deems it advisable A twenty-four hours’ 
supply of the patient’s urine should be obtained and submitted to chemical 
examination for the suspected poison , this may be done without giving rise 
to suspicion, as doctors frequently require specimens of urine for examination 
m the course of ordinary diseases To take away food or beverages prepared 
for the patient would, of course, be to reveal suspicion, and should only be 
resorted to when the conviction of foul play is very strong and concealment 
is no longer possible If the unne, or other substance, is sent to an analyst, 
it should be accompanied by a statement as to the kind of poison it is suspected 
to contain 

The state of the medical attendant’s mind when he believes that an attempt 
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18 being made to poison liis patient, may be desciibed as liaving tvio stages 
first, one of suspicion, and then one of conviction, supposing that his suspicions 
arc well founded These states of mind have different obligations When, 
from syni])toins inec oncilable with the ordinaiy course of the disease, oi on 
account of souk* suspicious circumstance or chain of events, tlie idea dawns 
upon the medical attendant that liis patient is the victim of a secret poisoner, 
he IS not therefore, justified in immediately ]>roclaiming his suspicion, it is 
(jiiite ])ossil)le that he may lie wrong, and as a statement to the effect that he 
believes some* one is attempting to commit murder cannot be made without 
implicating people who may be innocent, it should not be raslily uttered 
Besides doing an injustic e, the practitioner would render himself liable to legal 
jiioceedings on the pait of those whom he had directly, or by implication, 
accusc'd of the eiime Eirois of interpretaticm, or of |udgment, aie easily fallen 
into, and undei circumstances such as are being discussed it would be un- 
■wairantable, on the first fcs'hng of mistrust, to act as though the matter was 
beyond all doubt Th< steps to be taken whim suspicion is aioused but no 
evidence has been obtained, aie to protect the patient m the way pieviously 
close ribc'd, and to keej) ii sharj) look out foi lenewc'd attempts 

If th(‘ mattei has gone fuither, and the medical attendant is fully con- 
vinced that poison is being aelministeie d, what is he* to do ^ Theue arc three 
courses open to tedl some member of the family other than the suspected 
person, to te-ll the patient himself, oi to inform the jiohee A fouith plan 
has bce*n recommended it is to tell the person bcdie*vcd to be the culprit, that 
proof of the administiation of poison has been obtained (without accusing 
him of being the administratoi) and that, m the event of any fuithei attempts 
being made, it will be necessary to inform the police , this would probably put 
an end to the matter, but it comes too near compounding a felony to be justifi- 
able Stric tly speaking, it would be the duty of the medical attendant to 
inform the police as soon as he is fully convincc'd that a criminal attempt is 
being made on the life of his patient, but befoic doing so circumstances may 
make it advisable for him to take into his confidence a member of the family 
whom he can tiiist Just as precipitancy is to be deprecated m the stage of 
mere suspicion so is jiromptness demanded when that suspicion is conveited 
into certainty The medical attendant’s duty is clearly defined, and he is bound 
to fulfil it w ithout fear or favour 

Some ntnking examples of the difficulty of distinguishing between disease and the 
effects of an irritant poison frequently admmistered m small doses were brought to light 
during the trial of Severmo Klosowski, in 1903, for the murder of Maud Marsh, with whom 
ho had lived The deceased was taken ill in October, 1902, and was hrst seen by a medical 
man on the 10th of that month She was found suffermg from diarrhoea, vomitmg, and 
groat pain in the stomach, and a provisional diagnosis of gastro enteritis was made Two 
days later she was very much better, but on the third day the symptoms recurred with great 
seventy and there was rigidity of the muscles of the leg The patient became steadily 
weaker, and on October 20 a consultation was held with another medical man, when an 
opinion was formed that she was suffering from irritant poisoning, probably ptomaine 
After they had separated one of the medical men became suspicious of arsenical poisonmg, 
but it was then too late to save the woman, who died the followmg day An inquest was 
hold, and at the post mortem antimony was found in the contents of the stomach and bowels, 
and m the hver and kidneys, the total amount of tartar emetic in the whole body being 
estimated at from twenty five to thirty grams It was also shown that Maud Marsh had 
been admitted mto Guy’s Hospital m July, 1902, with symptoms of vomitmg, pam and 
diarrhoea, and a diagnosis of peritonitis had been made, but no cause found for it 

The bodies of two other women with whom the prisoner had lived were then exhumed, 
and an analysis made of the viscera and their oontents 

The first was that of Mary Chapman, who died on December 26, 1897, and was exhumed 
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on December 9, 1902 The body was found to bo remarkably well preserved, “ the face 
and head were tliose of a woman ^vho might have been coftined that day" The spleen, 
the kidneys, the bladder and the heart were all normal The stomach and bowel showed 
signs of gastro enteritis A large amount of antimony was found m the liver, kidneys, 
stomach, and intestines The death had liocn certified as <iuo to phthisis 

The second woman, Bessie Taylor, died on February 13, 1901, and was exhumed on 
November 22, 1902 The body showed no putrefaction and no odour Tho organs wcie 
all normal except the stomach, where indications of gastritis wore present The inner 
surface of the bowel was coated with tho vellow sulphide of antimony There was no aflfec 
tion of tho uterus or signs of intestinal obstiuction tSome thirty grains of tartar eniotio 
were recovered from the stomach, liver, and kidnejs In this case medical ( vide nco relating 
to the illness of tho d( ceased was given She was first seen by a medical man (the same 
who later attended Maud Marsh) on January 1, 1901, and was suffermg from diarrhoea 
and pains m the stomach Remarkable variations m the course of tho illness occurred, 
the patient being much better on some days, and unexptctcdly relapsing on others One 
day she wa« up playing the piano, and tho next was as bad as ever Three separate con 
sultations with throe other doctors wore luld One of those, a specialist in diseases of 
women, suggested that tho patient was suffering from an affection of tho uterus, anotlior 
thought tho symptoms wore due to a severe form of hysteria, and tho third diagnosed cancer 
of the stomach or intestines Death occurred on February 13, and the cause was given 
in the certificate as intestmal obstruction, vomiting, and exhaustion 

Klosowski was found guilty and was executed 

Indications of poisoning may be shown by circumstances apart from tho 
symptoms which affect the individual. A numbi i <jf liealthy jicrsons may be 
simultaneously attacked with analogous symptoms after a common meal 
this may be due to intentional or to accidental admixture of poison with the 
food, or to abnormal constitution of one or more of the food-stuffs partaken 
of, suspicion may also be aroused by th<‘ discovery of an unusual appearanci* 
or odour of the patient’s food or medicine 

When a medu al man is in attendance on a case in which he suspects yioisomng, 
he should note down all tliat he observes immediately after each visit, sm h 
notes may be of the utmost value should the casi' end fatally If the conviction 
of foul play is believed to be well founded, medicine bottles, specimens of foods 
and drinks provided for the patient should be taken possession of, and guarded 
until handed over to the police or to the analyst , vomited matter, and sheets 
or other fabrics stained therewith, should also be imyiounded 


THE GENERAL TREATMENT OF POISONING. 

The objects aimed at are to remove from the digestive tract any poison 
it may contain, or to neutralise it , to combat the effects of that which has 
been absorbed, and to promote its elimination , to keep the patient alive until 
the effects of the poison have passed off , to alleviate general symjitoms 

There are two ways of forcibly emptying the stomach -by means of an 
emetic, and by means of the stomach-tube 

Emetics.— Half-drachm doses of zinc sulphate dissolved in warm water 
repeated if necessary, act quickly without causing depression , if not at hand, 
a dessert-spoonful of mustard may be given in a tumbler of warm water For 
children, a teaspoonful of ipecacuanha wine is a good emetic In any case 
the patient should drink copiously of warm water, which materially aids emesis 
and washes out the stomach Tartar emetic and copper sulphate are to be 
avoided , the former is a depressant, and both would tend to add to the difficulty 
of a subsequent chemical analysis, should it be necessary , and exception is 
to be made with regard to phosphorus poisoning, m which copper sulphate 
may be given Instead of giving an emetic by the mouth, a hypodermic injection 
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of a solution of apomorpliine hydrochlorate may be administered, the B P 
solution for hypodermic injection contains one gram in one hundred and ten 
minims, of which ten minims one-tenth of a grain is a proper dose to inject 
m a case of poisoning This method of })rocurmg emesis is convenient, especi- 
ally in cases of narcotic poisoning wliere there is great difficulty in making the 
patient swallow In the absence of an emetic, the fauces may be tickled with 
a feathei, or even witli the finger, and copious draughts of warm water given 

The stomach-tube is an efficacious instrument for emptying the stomach 
indep<‘ndcntly of jiliysiological action, and is, therefore, entirely under the 
control of the operator If the mouth of the patient can be kept open, there 
IS little difficulty in passing the tube of the instrument down the oesophagus, 
keeping it well against the posterior wall , it may be necessary to open the jaws 
forcibly, and to keep them ojien with a gag Before withdrawing any of the 
contents of the stomach, a junt or so of warm water should be injected , the same 
amount is then withdrawn, and a further supply injected, which is also with- 
diawn , the object being to wash the stomach out without entirely emptying 
it, which might lead to injury of its coats If the stomach-tube is not to hand, 
hve or six f(*et of india-iubbing tubing such as is used for small gas supplies, 
fitted with a funnel at one end, may be substituted The free end is passed 
down the patient’s throat, and, when in the stomach, a pint or more of warm 
water is poured into the funnel, which is held abo\e the level of the patient’s 
mouth When the funnel is almost empty the tube close to it is pinched between 
the fingei and thumb, and the funnel dejiressed until it is lower than the stomach , 
on removing the finger and thumb the lube acts as a syphon, and evacuates the 
stomach The process is to be reju^ated as with the stomach-tube until nothing 
but clear, non-odorous watei comes away If the stomach contains much solid 
matter of a lumpy consistence, it may be advisable to give an emetic before 
using the pumj) or tube, in order to a\oid clogging Neither the stomach-tuhe 
noi emetics are to be med in cases of corrosive 'poisoniiu] ; the proper treatment 
in such cases is to neutralise the jioison , carbolu acid, however, constitutes 
an exception to tins rule The passage of the tube is exceedingly risky if the 
walls of the ocsojihagus and stomach are softened and corroded , for this reason, 
tlie stomach-tube requires using wuth great caution in the case of certain irri- 
tants, especially if the patient is not seen for some time after the poison is 
swallowed In cases wdiere the proper trc*atment is to empty the stomach, and 
the introduction of the stomach-tube would be risky, an emetic should be given 
The stomach-tube is especially useful in cases of jioisoning by opium, alcohol, 
chloial hydrate, chloroform m the liquid state, the vegetable, and most of the 
mineral irritants, phosphorus (if the case is seen shortly after the poison is 
swallowed), and the alkaloids In strychnine poisoning it will probably be 
necessary to place the patient under chloroform before the tube can be passed 
In the absence of the stomach- tube an emetic may be administered in appro- 
priate cases , but where time is of importance the mechanical method is pre- 
ferable 

If spontaneous purging has not occurred it may be necessary to evacuate 
the bowels by means of purgatives or by enemata 

Antidotes are remedies which counteract the effects of poisons They act 
either rnechamcally, chemically, or physiologically 

Flour and water, and chalk mixture, act as mechanical antidotes, when 
given in poisoning by phosphorus or cantharides Magnesia and chalk are 
chemical antidotes to the mineral acids , as are the alkaline sulphates to the 
salts of lead and barium Physiol(^ca] antidotes act upon the tissues or organs 
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Jona has shown by experiments on animals that the administration of adrenalin 
delays the absorption of certain poisons, for example, cyanides, 8tr}^chnine, and 
aconite, by its vaso-constrictor action upon the gastric mucosa ^ The subject 
IS further considered under the heading of “ Antagonism of Poisons ” 

The elimination of the poison that has been absorbed is to be assisted by 
purges (when not contra-indicated), diuretics, and special remedies m the case 
of certain poisons 

Every endeavour must be made to keep the patient alive until the effect 
of the poison has passed off by artihcial respiration and cold douche (hydro- 
cyanic acid), by being kept awake (opium), by external warmth (chloral hydrate 
and carbolic acid), and by stimulants 

General symptoms, as excessive pain, exhaustion, useless vomiting, and 
purging, are to be combat<*d by appropriate remedies 

ANTAGONISM OP POISONS. 

This term is applied to the power certain poisons are supposed to possess 
of counteracting the effects of other jioisons, cither by the direct exercise of an 
opposing influence— if a poison paralyses a certain tissue, its antagonist stimu- 
lates it — or, as suggested by Ringer,^ by chemical displacement The latter 
hypothesis supposes that a poison which acts as an antagonist to another poison 
has a stronger affinity for the tissue attacked, and that it displaces the poison 
towards which it is an antagonist, substituting its own action for that of the 
poison 

In its full meaning the teim antagonism ” includes more than mere re- 
versal of some of the effects produced by a poison , it comprises counteraction 
of the influence of the poison step by step in the tissues originally attacked 
This IS altogether different from setting up at a distance an opposing force 
or obstacle, which only changes or reverses outward indications, leaving the 
tissues originally attacked still under the influence of the primary poison - 
merely blocking the way to external manifestations For example, morphine 
slows the action of the heart and atropine quickens it , therefore, as far as 
outward appearances go, atropine in this respect acts antagonistically to mor- 
phine But morphine slows the heart by excitation of the vagus at its origin 
in the bram^ — ^as shown by the fact that if the vagi are divided before morphine 
IS given, no retardation occurs Atropine quickens the heart’s action by para- 
lysing the terminations of the vagi, and also inhibitory ganglia in the hearts - 
as shown by absence of slowing on irritation of the vagi m animals under the 
influence of atropine Under these circumstances it is clear that the influence 
exerted by morphine, m the direction of slowing the heart, is not removed by 
atropine, it is simply arrested at a point distant from the seat of action 

Again, a true antagonist would counteract in every direction the influence 
of the poison to which it is opposed , it is not enough for it to combat some 
effects, and to leave others unopposed Atropine appears to some extent to 
be antagonistic to morphme as regards the respiratory function atropine 
stimulates the respiratory centre for a time and then like morphme depresses 
it Unvemcht,® however, denies that atropine is a stimulant for the normal 
respiratory apparatus, and cites some experiments by Orlowski * in support 
of his views Atropine also at first stimulates but subsequently depresses the 

' Brtt Med Journ , 1913 * Handbook of TherapeuttcSf 1888 

> Centralbl f him Med , 1891 and 1892 . Berliner him Wochenschr , 1896 
* Etntnrhung des Atropine auf die Beep , 1891 
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vaso-motor centre , opium m large doses depresses it from the first In regard 
to other functions the action of the two poisons, though apparently antago- 
nistic, 18 not really so , and in others again there is not only absence of antago- 
nism, real or apparent, but similar results are produced, though not in the same 
manner As is well known, opium contracts the pupil and atropine dilates 
it , opium acting centrally and atropine peripherally paralysing the terminals 
of the oculo motor nerves Both poisons cause dryness of the mouth -opium 
by lowering reflex excitability, and atropine by paralysing the secretory fibres 
of the chorda tympani Opium causes sweating by stimulating the central 
nerve-apparatus concerned , atropine arrests it by paralysing the nerve ter- 
minals in the sweat glands Opium, after causing an initial increase in the 
intestinal movements, arrests them probably by lowering the reflex excitability , 
atropine is believed ultimately to deprive the intestines of movement by para- 
lysing their motor nerves and, finally, the muscular elements themselves , 
the terminals of the inhibitory fibres of the splanchmcs are also paralysed by 
atropine 

Thus, although in respect to one or two prominent symptoms, atropine 
and morphine are opposed in then action, they are not true antagonists Their 
modes of action are difierent, broadly speaking, atropine acts penpherally, 
morphine centrally Morphine, in poisonous doses, depresses the excitability 
of the ganglionic ccflls of the cerebrum, and probably of the cord also and lessens 
reflex function This is disputc*d by some , Unverncht ^ states that opium 
does not lower, and may increase, the irritability of the cortex Atropine 
stimulates the central nervous system, and m this way increases the reflex 
function , but it also paralyses many of the peripheral nerves, and thus cuts 
off the organs suppliccl by them from their centres The ultimate effect of 
both poisons is to paralyse the motor and the sensory nerves Morphine, when 
used as an antagonist to atropine, is much feebler in its effects than atropine 
IS when used to antagonise morphine 

Notwithstanding the absence of proof of antagonism, many cases are recorded 
in which life is believed to have been saved by the administration of atropine 
to patients suffering from poisonous doses of opium, but a careful study of 
these cases occasions great doubt as to the correctness of the inference drawn 
by those who advocate the treatment When active treatment is successful, 
there is a tendency to attribute the good results to some specific cause, and 
the remedy, or the means used, that is apparently the most active gets all the 
credit It IS quite excusable for a medical man, after administering atropine, 
to be greatly impressed by the recovery of a patient from an apparently mori- 
bund condition, the result of a poisonous dose of opium It is not customary, 
however, in such cases to trust to one remedy solely, no matter how much 
importance is attached to it, other treatment is actively carried out during 
the critical period, and the effects of such treatment are often ignored, or under- 
rated There are grave reasons for believing that too active treatment of opium 
poisoning with atropine has sometimes been the means of hastening, rather than 
preventing, the fatal issue Lenhartz* states that out of 132 cases of opium 
poisoning, of which 59 were treated with atropine, and 72 without, 38 per cent 
of the former died, and only 16 per cent of the latter In three cases that came 
under his own observation, subcutaneous injection of atropine produced no 
effect beyond dilating the pupils and increasing the rapidity of the heart beats, 
the unfavourable symptoms persisted , recovery ultimately took place m two , 
the third died, and the cumulative effect of the atropine was regarded as not 
^ CeniraUhl /. lltn. Med, 1891 * Archiv f exp Path u Pharm , 1887 
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being beyond susjiicion of having exercised a deleterious influence Bashford’s ^ 
experiments on animals show that when the antagonising dose of atropine 
18 above one thiity-sixth of its minimum lethal dose it is useless and often 
hastens death by adding the lethal effects of atropine to those of morphine 
He recommends that not more than one-twelfth of a grain of atropine should 
be injected, and that the dose should not be repeated The earlier the atropine 
IS administered the greater is its effect External uaimth materially aids the 
antagonistic action of atropine in morphine jioisoning 

Without going so far as to deny the possibility of benefit from the use of 
atropine in the treatment of opium jioisonmg the exercise of great caution 
IS strongly urged, as the repeated heroic doses that have been given arc alto- 
gether unjustifiable in the face of the known ultimately combineil effects of the 
two jioisons , it IS to be remembered that whatever antagonistic eff(‘ct small 
doses of atropine may exercise, its ultimate effect is to paralyse the heait 

Perhaps the be st illustration of antagonism between poisons is affoidcd 
by atropine and ])hy sostigmine Fraser’s ^ experiments have demonstrated 
that physostigmine increases the excitability of the' vagi, while atropine dim- 
jnishes and suspends it , physostigmine lowers arterial tension, atropine aug- 
ments it , physostigmine increases glandular secretion, atropine diminishes 
or arrests it, physostigmine contracts the pupils, atrojnne dilates them In 
the greater number of these instances the antagonism is real, being effected 
in the same structures and in the same order 

Limited antagonism between poisons may be advantageously utilised for 
antidotal juirposes The effects produced by stryihnine on the respiratory 
centres and on the reflex mechanism of the cord aie, within limits, capable 
of being antagonised by chloral hydrate Reciprocally, chloral jioisoning may 
be beneficially treated by the administration of strychnine , atropine is also 
a limited antagonist to chloral hydrate Muscarine antagonises atropine by 
stimulating the endings of the oculo- motor nerves, the endings of the secretory 
fibres of the chorda tympani, and the inhibitory cardiac ganglia, at the same 
time paralysing the cardiac muscles , it also depresses the activity of the 
respiratory centres Muscarine ultimately paralyses the inhibitory action 
of the vagi, and is thus finally in accord with, instead of antagonistic to, atropine 
Other poisons are accredited with a limited degree of mutual antagonism, 
«uch as atropine to aconite, digitalis to aconite, chloral hydrate to picrotoxme, 
atropine to pilocarpine, aconite to strychnine, morphine to hyoscyamme, strych- 
nine to nicotine Theme and its congeners, caffeine and guaranine, to some 
•extent antagonise morphine 


GENERAL SYMPTOMS OF CORROSIVE AND OF IRRITANT POISONING. 

Before considering the evidences of poisoning that are available in the 
dead body, it will conduce to their due appreciation if a general description 
IS first given of the symptoms which occur during life The poisons which give 
rise to the most charactenstic post-mortem appearances are corrosives and 
Irritants. 

A corrosive, as the name indicates, is a substance which destroys tissue 
by direct chemical action , a corrosive also acts as an irritant, and, if admini- 
stered in a dilute form, it may do so exclusively, without producing any corrosive 

* Archtv Internal de Pharmacodyn ei de Therap , 1901 

* Transactions of the Roy Soc Edtn , vols xxiv , xxvi 
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eflects When a poison which acts as a corrosive is swallowed, an immediate 
and violent sensation of pain is produced, which extends from the mouth, 
along the oesophagus to the stomach, from whence it radiates over the abdomen 
Uncontrollable retching and vomiting occur within a few minutes, the appear- 
ance of the vomited matter being determined within certain limits by the 
nature of the corrosive , shreds of mucous membrane, coagulated mucus, and 
blood are always present, the colour of the blood being sometimes altered by 
the chemical action of the poison During this first stage the patient is fre- 
quently partially or wholly convulsed, a reflex symyitom caused by the ex- 
cruciating pain There is intense thirst, with ditticulty or impossibility of 
swallowing, each attempt to do so causing increased vomiting The patient 
IS m a condition of extreme collapse the surface, pale and cold, is bedewed 
with clammy sweat , the features are pinched , the eyes, sunk into their sockets, 
have a wild, terrified look The voice is hoarse, or there may be complete 
aphonia , in the lattei case it is probable that some of the corrosive has reached 
the larynx The mouth is filled with rojiy mucus , the salivary glands secrete 
profusely , the lips are swollen, and, along with the corners of the mouth, 
may show signs of the local action of the corrosive , the mucous membrane 
of the mouth is detached and the underlying tissues are corroded, the colour 
of the surface varying with the nature of the corrosive The abdomen is usually 
distended The breathing is laboured and noisy , attempts to clear the air- 
jiassage give rise to a distiessing cough, which has a peculiarly hoarse, laryngeal 
sound The pulse, thrcad-likc and of low tension, is scarcely perceptible at 
the wrist The bowels aie confined , the urine is diminished in amount, or is 
entirely suppressed, and attempts to relieve the bladder are ])ainful and futile 
The mind usually remains clear to the end death taking place from extreme 
collapse , in some cases death is preceded by convulsions In an acute case, 
as above described, death takes place within twenty-four or thirty-six hours. 

An irritant poison is one which by its specific action sets up inflammation 
in the intestinal tract A pure irritant does not produce corrosion, although 
some substances classed as irritants may act as corrosives When a substance 
that acts solely as an irritant is swallowed, the symptoms do not come on in 
the act of swallowing nor immediately after, as is the case with corrosives , an 
interval elapses of from half an hour to an hour or more In the case of metallic 
irritants (the symptoms they produce being taken as a type of irritant poisoning) 
there may, or may not, be an astringent or metallic taste perceived at the time 
the poison is swallowed , the presence or absence of this symptom depends 
partly upon the nature of the poison itself, and partly upon the medium m which 
it IS administered The first symptoms are those of gastro-mtestinal irritation 
- -violent and persistent vomiting and purging, with severe gastric and ab- 
dominal pains , the vomited matter probably at first consists of food, then it 
becomes bilious, and finally it may be blood-stained There is intense thirst, 
and attempts to allay it provoke further vomiting A hot burning sensation 
along with a feeling of constnction is felt in the throat The purging is accom- 
panied by violent tenesmus, and the dejections may be blood-stained , they 
are sometimes colourless, of the nce-water type The symptoms of collapse 
appear the surface is cold and clammy, and the pulse feeble and intermittent , 
occasionally the skin is hot and dry, probably due to an attempt at reaction 
There is great restlessness and anxiety, the mind often remaining clear to the 
last The patient may be troubled with violent cramps in the legs, or he may 
have general convulsions In fatal cases, death from exhaustion takes place 
in from one to four days. 
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BLOOD POISONS. 

Many poisons exercise a remote influence on the blood, but by a blood 
poison IS meant a substance which acts directly and specifically on the blood 
and through it affects the tissues at large Some poisons have a composite 
action they produce dehnite changes in the blood, but they also attack other 
tissues upon which possibly their chief toxic energy is expended , the pure 
blood poison attacks the blood only The blood poisons may bo divided into 
two classes 1 Those which act piiniarily on othei tissues besides the blood , 
II Those which for the most part act primarily on the blood only 

Much need not bo said about Class I , the members of it not being recognised 
essentially as blood poisons The concentrated mineral at ids and strong solu- 
tions of the alkalies belong to this class When strong sul jihuric acid is swallow ed 
it has a limited and local action on the blood, conveitmg the ha3moglobin within 
the blood-vessels of the stomach into htiematin which blocks the lumen of the 
\essels, in some instant es this tonversion into hamiatm has bten observed 
to extend to the \ena cava even .is fai as the right side of the heart Poisonous 
doses of the mineral at ids act as blood poisons in another way they reduce 
the alkalinity of the blood and thus mteifeie with its power of tairying CO^ 
Some of the heavy metals also bedong to this class, as, for example, lead and 
mercury, wdneh however, only .ict as blood poisons when taken in repeat(‘d 
doses for a consith ruble time 

Class II includes all the typical blood poisons which act on the entiie mass 
of blood, and foi the most part pnmarily on it alone The members of this 
class attack the blood in various ways, some combine with the hamioglobm 
and render it fumtionless as an oxygen carrier without otherwise interfering 
with the integiity of the led coipuschs carbon monoxide is a typical ])oison of 
this group, to whit h hydrocyanic .icicl may be said to btdong, together with 
sulphuretted hydrogen, although, in cases of poisoning by this gas m the human 
subject, the combination of sulphur with hsemoglobin has not }ct been detected 
A second group includes [loisons which dissolve the stioma of the red corpuscles 
and set free the haemoglobin arsenuretted hydrogen is the best example of 
this group, which includes phallin a toxalbumin derived from the fungus 
Amanita j)halloides and helvellit acid (Helvella esculenta) , vaiious glucosides 
as sapotoxin, and other saponms and also solamn may be included m this 
group, as they dissolve the red blood corpus! les when bi ought into diiect 
contact with them but, being diflicult of absorption m the intestinal canal, 
they do not act as blood poisons when swallowed A third group comprises 
a number of substances which convert the haemoglobin either whilst it is still 
within the corpuscles, or after setting it free into methaenioglobin , many 
members of this group are of no practical interest to the toxicologist Among 
the more important are potassium chlorate, toluylcndiamine a typical 
example of those poisons which convert the hsemoglobin within the intact 
corpuscles into methdemoglobin , phenylhydrox^laimne a type of the poisons 
which disintegrate the red corpuscles and convert the liberated hajmoglobin 
into methsemoglobin , nitrobenzinc, dimtrobenzine, anilin, with the countless 
coal-tar denvatives, which numerically increase year by year, as antifebnn, 
antipyrm, phenacetin exalgin , pyrogallol, mtro-glyerine, amyl and other 
nitrites, pieiic acid, sulphonal, and tnonal A fourth group is composed of 
substances which act differently on the blood to ary of those already mentioned , 
they promote abnormal coagulation of the blood whilst it is within the vessels 
The effect of some is to closely imitate physiological blood-coagulation such 
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as ncin — a phytalbuinose derived from the Ricinus coiniimnis , and abrm 
- a toxalbumin obtained from the Abrus precatorius , others impart to the 
red corpuscles a tendency to agglutinate together so that they form thrombi, 
as is the case in acute jihosphoius poisoning If added to freshly drawn blood, 
])araphcnylendiarmnc produces immediate coagulation and converts the hsemo- 
globm either into methsemoglobm or into hsematm , but when absorbed into 
the circulation its tendency to alter the blood is less powerful, although if 
directly injected into a vein coagulation at once takes place 

EVIDENCE OF POISONING FROM THE DEAD BODY. 

As the symptoms of poisoning duiing life \dTy according to the nature 
of the poison that has been taken, so do the post-mortem appearances differ 
when the result has been fatal The two classes of poisons which yield the 
charactenstic post-nioitem appearances are corrosives and irritants. All 
corrosives and all iintants do not produce the same aftei-death appearances, 
but certain diaractenstic indications are usually met with m each class 
respectively 

When making a post-nioitem examination in a case of suspected poisoning, 
it IS important to distinguish between the effects of poison and those due to 
disease on the one hand and to incipnmt putrefaction on the other The post- 
mortem indications afforded by corrosive and irritant poisons arc to be sought 
for along the digestive tract They comprise hyperanna, softemnq, and idoer- 
ation of the mucous membrane with perfoiation of the wall of a viscus cither 
due to ulceration or, more frequently, to the direct action of a corrosive 

The ordinal y effect of an irritant poison is to cause hypercemia of the mucous 
membrane of the oosophagiis, stomach, and possibly of the small intestine 
The hyperajmia may either be diffuse, or isolated in patches , it is usually 
most marked about the cardiac end of the stomach , more rarely is the pyloric 
end affected With some irritants there is a tendency to the formation of 
small ha3morrhagic points, or striae, oi there may be large dark patches, which 
stand out in contrast with the neighbouring and less deeply coloured mucous 
membrane The hyperaemia may be most intense along the summits of the 
rugae of the gastric oi intestinal mucous membrane , oi the entire mucous 
coat of the stomach may be hyperaemic and thickened, presenting a velvety 
appearance — frequently seen in acute arsenical poisoning The mucous surface 
may be covered with a viscid secretion, which may be blood-stained 

Softening of the mucous membrane of the stomach when due to poison is 
usually caused by corrosives, indications of the same condition are to be 
found in the oesophagus and possibly in the mouth as well It is not a common 
result of poisoning , when it occurs it is chiefly due to the direct chemical action 
of the poison All corrosives do not cause softening , carbolic acid corrugates 
and hardens the mucous surfaces with which it comes in contact, and some 
other corrosives occasionally do the same Softening is an almost invariable 
lesult of poisoning by the alkalies 

Ulceration of the mucous membrane of the stomach is occasionally seen 
as a result of irritant poisomng , it appears to bo chiefly due to the local action 
of a portion of the poison on a limited surface of the membrane , in this way 
phosphorus may set up ulceration as a primary result, apart from its secondary 
effects Sometimes ulceration is due to infarcts, the result of inflammatory 
processes causing blood-stasis Removal of patches of mucous membrane 
by the direct action of corrosives is ta be distmeuished from ulceration — the 
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former is due to chemical destruction of tissue, the latter to pathological 
processes 

Perforation as a result of poisoning is usually due to the direct chemical 
action of a corrosive on the coats of the stomach, or more rarely of the small 
intestine The appearance of a perforation thus caused is characteristic there 
IS no indication of limitation by inflammatory processes, the margins, instead 
of being thickened, are partially disintegrated, a condition that extends some 
distance from the aperture, which is usually large and is irregular in outline , 
the edges of the opening and the contiguous parts (when the perforation is 
due to sulphuric acid) are blackened and charred Ulceration due to irritant 
poisoning may be followed by perforation, but such an event is of exceptional 
occurrence , the appearances would more nearly resemble those met with 
when an idiopathic gastric ulcer has given way The poison which most fre- 
quently causes perforation is strong sulphuric acid 


THE LOCAL EFFECTS OF POISON CONTRASTED WITH THOSE 
OF DISEASE AND WITH THOSE PRODUCED BY 
POST-MORTEM CHANGES. 

Some of the above described appearances cannot be distinguished from 
similar appearances which are due to disease, otheis are only met with as the 
result of poisoning Acute idiopathic inflammation of the mucous membrane 
of the stomach is exceedingly rare, so that the inflammatory appearances de- 
scribed when distinctly present, are always suspicious of irritant poisoning , 
on the other hand, such appearances may be absent, or feebly marked, after 
death from an irritant poison The colour of the gastric mucous membrane 
should always be noted at the time the stomach is opened, as it becomes redder 
on exposure to air The colour alone is not to he relied on as an indication of 
inflammation , it may result from food or medicine which contains pigmentary 
matter, some fruits, such as black cherries and elder-berries, will colour the 
gastric mucous membrane, which is also reddened during digestion of food 
and, it IS said, by copious draughts of ice-cold water Post-mortem staining 
produces redness, but it is limited to the posterior part of the stomach— the 
body having lam on its back , the mucous membrane is not thickened, there 
IS no glairy mucous on its surface, and the general appearance is unlike that 
due to inflammation Along with colour changes incipient putrefaction pro- 
duces softening of the mucous membrane of the stomach commencing on the 
posterior part, at the seat of post-mortem staining, the softening affecting the 
entire thickness of the coats of the stomach When softening is the result of 
poisoning it is either limited to the mucous membrane, or, if it extends to the 
muscular coat, the mucous membrane will probably be detached in patches 
over the parts that are softened, whilst in post-mortem softening the mucous 
membrane is rarely detached— the several coats of which the stomach is com- 
posed soften together usually without separating from each other 

Ulcer of the stomach is much more frequently due to pathological processes 
than to xjoisonmg The idiopathic gastric ulcer is small, sharply defined, and 
very frequently is situated along or near the lesser curvature The floor of the 
ulcer IS formed by the muscular coat or, if this is perforated, by the peritoneum, 
which, at the spot, may or may not be adherent to the liver or pancreas , the 
opening in the mucous membrane is circular and cleanly “ punched out,” and 
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IS larger than that through the muscular coat In the early stage of the forma- 
tion of a gastric ulcer the edges are not raised , subsequently they may become 
80 , the mucous, muscular, and serous coats are firmly adherent for some 
d) ance from the ulcer If the ulcer gives way a small opening usually forms 
t xough the floor, so that, in vertical section, the ulcer is V-shaped — the aper- 
ture being at the apex , all this points to gradual formation An ulcer caused 
by an irritant poison is usudlly more quickly produced, and presents the appear- 
ance of an erosion with surrounding signs of recent inflammation, which are 
generally absent in the idiopathic ulcer , there is less tendency to thickening 
round the margin, which is more irregular and not so cleanly “ punched out ” 
When perforation is due to the immediate action of a corrosive, the comparatively 
large size of the aperture, the irregular and ill-defined margin, the surrounding 
softening and friability of all the coats, and the discoloration of the structures 
make the diagnosis easy 

Perforation of the stomach wall may take place from the action of the gastric 
juice after death. This could not be mistaken for the effect of a corrosive poison, 
as there is entire absence of any indications of inflammation, and the edges 
of the aperture, though irregular, are free from the colour changes which char- 
acterise the action of corrosives, the surrounding mucous membrane is often 
swollen and gelatinous 

The appearance presented by the mucous membrane of the stomach m cases 
of suspected poisoning is to be interpreted with caution, especially m relation 
to colour-changes Mere redness of the surface is too often assumed to indicate 
the occurrence of inflammation, which has at once attributed to the effects 
of poisoning , as previously stated, something beyond this is required to warrant 
such an interpretation 

The post-mortem appearances after death from narcotics, convulsives, 
and deliriants, are mostly limited to hypersemic conditions of the nervous 
centres and their membranes, and are relatively of little diagnostic value 

THE SALE OF POISONS. 

The Pharmacy Act of 1868 contains a Schedule Of Poisons, the sale of which 
IS restricted by various regulations The schedule, which is divided into two 
parts, may be added to from time to time by the Council of the Pharmaceutical 
Society, with the approval of the Pi ivy Council, and now stands as follows — 

PART I 

Aconite, Aconitine, and their preparations 

Arsenic, and its medicinal preparations (see Note below) 

Alkaloids — all poisonous vegetable alkaloids not specifically named m this Schedule, 
and their salts, and all poisonous denvatives of vegetable alkaloids 

Atropine, and its salts and their preparations. 

Bell^onna, and all pieparations or admixtures (except belladonna plasters) containing 
0 1 or more per cent of belladonna alkaloids 

Cantharides, and its poisonous denvatives 

Coca, any preparation or admixture of, containing 0 1 or more per cent of coca alkaloids 

Corrosive Subiimate. 

Cyanide of Potassium, and all poisonous cyanides and their preparations 

Diamorpbine (also known as Herom) and all preparations or admixtures contammg 
0 1 per cent of Diamorphme 

Diethyl-Barbituric Acid, and other alkyl, aryl, or metallic denvatives of barbituno 
acid, whether desonbed as veronal, proponal, medmal, or by any other trade name, mark, 
or designation , and all poisonous urethanes and ureides. 
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Ecgonine, and all preparations or admixtures containing 0 1 per cent of Ecgonme 

Emetic Tartar, and all preparations or admixtures containing 1 or more per cent of 
emetic tartar 

Ergot of Rye, and preparations of eigots 

Lead m combination with oleic acid, or other higher fatty acids, whether sold as diachylon 
or under any other designation (except machine spread jdasters) 

Nux Vomica, and all preparations or admixtures contaming 0 2 or more i)er cent of 
strychnine 

Opium, and all preparations or admixtures containing 0 2 or more per cent of morphine 

Picrotoxin. 

Prussic Acid, and all preparations oi admixtuns contammg 0 1 or more jxjr cent of 
prussic acid 

Savin, and its oil, and all preparations or admixtures contammg savin or its oil 


Note — It is unlawful to sell arsenic (including arsenious acid, arsenites, arsenic acid, 
arseniates, and all other colourless preparations of arsenic), unless, m addition to the le- 
quirements of the Pharmacy Act, 18b8, the piovisions of the Arsenic Act be observed 

PART II 

Almonds, Essential Oil of (unless deprived of prussic acid) 

Antimonial Wine. 

Cantharides, tmeture and all vesicating liquid preparations or admixtures of 

Carbolic Acid, and liquid preparations of carbolic acid and its homologues, contammg 
more than 3 per cent of those substances, except preparations for use as sheep wash or for 
any other purpose m connection with agriculture or horticulture, contained m a closed 
vessel distinctly labelled with the word “ Poisonous," the name and address of the seller, 
and a notice of the special purposes for which the preparations are mtended 

Chloral Hydrate 

Chloroform, and all prepaiations or atlmixtures contammg more than 20 pei cent of 
chloroform 

Digitalis 

Mercuric Iodide. 

Mercuric Sulphocyanide 

Oxalic Acid. 

Poppies, all preparations of, exteptmg red poppy petals and syrup of red poppies {Papaur 
rhoeas) 

Precipitate, Red, and all oxides of mercury 

Precipitate, White. 

Strophanthus. 

Sulphonal, and its homologues, whether described as trional, tetronal, or by any other 
trade name, mark, or designation 

Zinc Chloride, and liquid preparations of Zinc Chlonde, except preparations intended 
to be used for soldermg or other purely industrial purpose, provided that they are con- 
tamed m closed vessels labelled with the word “ Poisonous," and beanng the name and 
address of the seller and a notice of the special purpose for which the preparations are 
mtended 

All Preparations or Admixtures which are not included in Part I of this Schedule, and 
contain a poison within the meaning of the Pharmacy Acts, except preparations or ad- 
mixtures the exclusion of which from this Schedule is mdicated by the words therem relating 
to carbolic acid, chloroform, and coca, and except such substances as come within the pro- 
visions of Section 5 of the Poisons and Pharmacy Act, 1908 

It IS impoitant to notice that the effect of tlie last paragraph of Part II 
18 to include m Part II many preparations and admixtures which aie not 
specifically named in the schedule, including preparations and admixtures 
of non-scheduled vegetable drugs— such as Calabai bean, colchicum, conium, 
gelsenmum, hyoscyamus, lobelia, stavesacre, stramonium, etc - -which contain 
poisonous alkaloids 

Section 17 of the Act makes it unlawful to sell any poison in either Part I, 
or Part II. unless the box, bottle, vessel, wrapper, or cover in which the poison 
is contained is distinctly labelled with 
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(1) The name of the article 

(2) The word “ Poison,” and 

(3) The name and addiess of the sellei 

The fuithcr regulations, applying only to Part I. of the schedule, make it 
unlawful to sell any poison in Pait T to any person unknown to the seller unless 
introduced by some person known to the sellei , and require that on every 
s<ile of such poison, the seller must before delivery enter in a book kept for the 
puipose, and termed the Poison Book 

(1) The date of sale 

(2) The name and address of the purchaser 

(3) The name and quantity of the article sold 

(4) The ]iurpose for which it is required 

These entries must be atte&t(‘d by the signatures of the purchaser and of his 
introducer if any 

Application to Medical Practitioners. —By Section 3 of the Amending Act 
of 1869, the foregoing provisions are made not to apply to any medicine supplied 
b} a legally cfualified medical practitioner to his patient, provided such medicine 
be distinctly labelled with the name and address of the seller, and the ingredients 
thereof be entered with the name of the person to whom it is sold or delivered, 
in a book to be kept by the sellei for that jmrpose 

The Arsenic Act, 1852, requires that aisenic and its colourless preparations 
shall when sold be mixed \vith at least one-sixteenth its weight of soot, or half 
as much indigo, unless sold in a quantity of not less than ten pounds, and for a 
puipose (not foi use in agriculture) for which such admixtuie would render it unfit 

Regulations for keeping, dispensing, and selling Poisons — The following regulations 
have been presenbed by tho Pharmaceutical Society with the consent of the Privy Council 

1 That in tho keeping of poisons each bottle, vessel, box, or package contammg a poison 
be labelled with the name of the article, and also with some distinctive mark indicatmg 
that it contains poison 

2 Also that m the keeping of poisons, each j)oison be kept on one oi other of tho following 
systems, viz — 

(а) In a bottle or vessel tied over, capped, locked, or otherwise secured in a manner 
different from that m which bottles or vessels contammg ordinary articles are secured 
in the same warehouse, shop, or dispensary , or 

(б) In a bottle or vessel rendered distinguishable by touch from the bottles or vessels 
m which ordmary articles are kept in the same warehouse, shop, or dispensary , oi 

(c) In a bottle, vessel, box, or package kept in a room or cupboard set apart for 
dangerous articles 

3 That m tho dispensing and selling of poisons all Imiments, embrocations, lotions, 
and liquid disinfectants containing jioi&on bo sent out m bottles rendered distinguishable 
by touch from ordinary metiicine bottles, and that there also bo affixed to each such bottle 
(m addition to the name of the article, and to any particular instructions for its use) a label 
givmg notice that the contents of the bottle are not to be taken mternally 

Sale of Poisonous Substances — It is unlawful to sell any of the followmg substances 
unless the box, bottle, vessel, wrapper, or cover m which the substance is contained is 
distinctly labelled with tho name of the substance, the words “ Poisonous — Not to be Taken," 
and the name and address of the seller — Sulphuric, Nitric, and Hydrochloric Acids, Soluble 
Salts of Oxalic Acid, Liquid Preparations contammg more than 6 per cent by weight of 
free Ammonia, and all Liquid Preparations sold as Carbolic, or Carbolic Acid, or Carbolic 
Substitutes, or Carbolic Disinfectants, contammg not more than 3 per cent of phenols 
Further, any liquid substance required to be so labelled may not be sold by retail except 
m bottles or other oontamers rendered distmguishable by touch from ordmary bottles or 
oontamers 

Dangerous Drugs Act. — Under this Act regulations are made by the Homo Office for 
controlling, and restnotmg the possession, sale, and distribution of raw opium, morphine, 

nnnAinA flecrnninA and diamornhinA /hnrninl 
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EVIDENCE OF POISONING FROM CHEMICAL ANALYSIS OF THE 
VISCERA AND THEIR CONTENTS. 

The substances obtained at the post-mortem examination of a case of 
suspected poisoning are sent to the analyst m bottles, or jars duly secured and 
sealed, as diiected when the method of making such examinations in medico- 
legal cases was described Before oiiening the jars an inventory of them should 
be taken, and the coveis and seals should be carefully scrutinised, m order to 
ascertain whether th(‘y have been tampered with , once in the possession of 
the analyst the jais and then contents must be kept under lock and key 

After each jar is opened its contents are to be measured, or weighed, in 
accordance as to whether they are fluid or solid A caieful examination of 
the physical appearance of the various substances should then be made, a 
lens or microscope being used if nccessaiy All food stuffs present should be 
noted, and the odour of the contents of each jar ascertained , should any 
crystals or particles of inorganic matter be present, a few should be picked 
out and submitted to a preliminary examination , any seeds or fragments 
of leaves of plants that may be obseived should be remoyed and myestigated 
as to their nature and sourc e 

When the symptoms obseived during life aie cither obscure oi are not 
indicative of a sj)ecial poison, oi in cases when* no history is forthcoming, it 
may be necessary in the absence of post-mortem indications to make a system- 
atic analysis of the viscera and then contents Usually some clue is obtainable 
as to the nature of the poison suspected to have been administered, and in 
such cases the chemical investigation is chiefly directed to the discovery of that 
poison The amount of inatc'iial at the disposal of the analyst being limited, 
it IS very impoitant that he should be made acejuamted, as far as possible, 
with the nature of the jioison, as indicated by the symptoms during life and the 
appeaianccs after death It does not follow that the chemical enquiry is to 
be restricted to the discovery of a suspected poison the possible presence of 
other poisons is not to be ignored Usually, however, only one poison is present, 
and, if the analysis is from the hrst directed towards its discovery, the pro- 
bability of success IS much greater than if the investigation has to include the 
whole scries of jioisoiis This is of special impoitancc as regards quantitative 
analysis, and m criminal trials much importance is not unfrc^qucntly attached 
to the amount of the poison obtained from the dead body Only a portion 
of the organs and substances at the disposal of the analyst should be used in 
making the analysis unless the amount is too small, half should be reserved 
for a corroborative investigation by another analyst 

In making a systematic analysis attention is first to be directed to the 
possible presence of volatile poisons. The chief volatile poisons arc — hydro- 
cyanic acid, oil of bitter almonds, nicotine, conine, phosphorus, alcohol, chloro- 
form, benzene, and its derivatives nitro-benzcno, aniline, and phenol If the 
odour of any of these bodies is present in the substance under investigation, 
the clue thus afforded is to be follow ed up , m any case their presence or absence 
must be determined 

The next step is to ascertain whether any alkaloids are present , for this 
purpose, one of the many modifications of Stas’ process for the separation of 
alkaloids from organic matter may be resorted to The principles on which 
this process is founded are — that the salts of the alkaloids are soluble m water 
and in ethyl alcohol, but not m ether and some other solvents, as amyl alcohol, 
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benzene, acetic ether, and chloroform , whilst, on the other hand, the uncoin- 
bmed alkaloids (or most of them) are nearly insoluble in water, but are more 
or less soluble in ether and in the other solvents named This property of the 
alkaloids is made use of to extract them fiom organic admixture in the following 
way - The alkaloid jiresent is dissolved with the aid of slightly acidulated 
alcohol, with which the viscera are digested for seveial hours at a moderate 
temperature , the liquid is then filtered off and at a gentle heat is evaporated 
down to a syru]) When cold, the syiupy mass is treated with absolute alcohol, 
the object being to precipitak' as much of the foieign matter as possible, and 
to retain the alkaloid in solution , the process of evaporation and subsequent 
treatment with absolute alcohol may have to be repeated several times before 
the bulk of the extraneous matter is got nd of Finally, the last alcoholic 
extract is evaporated down to a syrup, which is then dissolved in a small quan- 
tity of water, with the result that any alkaloid m the original substance will 
be held as a salt in aqueous solution As long as this solution remains acid it 
may (except in the case of ccitain alkaloids and active principles) be shaken 
with ether without parting with the alkaloid, and by repeated shaking-out 
with ether, more of the remaining oiganic impurities, chiefly fatty matter, 
may be lemoved When this is accomplished, the acjueous solution is made 
alkaline, and is once more sliaken out with ether The addition of the alkali 
displaces tlie acid of the alkaloid, and, being insoluble m water and soluble m 
ether, the free alkaloid is taken up by the ether, which is then separated and 
evaporated to dryness, leaving the alkaloid in a sufliciently pure state for 
testing 

So much for the principles on which Stas’ process is founded, their suc- 
cessful application demands skill, and also attention to several important 
details Stevenson’s^ great cxpeiience has enabled him to dcveloj) and to 
refine Stas’ process as follows — 

The substance under examination w digested with twici its weight, or, it fluid, twice 
its volume, of rectified spirit, at a teinpeiatum of 15*^ C , after seveial hours the fluid is 
poured off (the solid matter being subjected to pressure), and is replaced with fresh spirit, 
which IS allowed to digest as before , after decantation of the second extract the process 
IS repeated several times with spiiit acidulated with acetic acid The extracts obtained 
with the acidulated spiiit are mixed together, but aie kejjt apart from those obtained 
without tlio acid, which are also mixed together The oxtiacts separately are quickly 
laised to a tcmjieraturo of 70" (’ , allowed to cool, filtered, and the residue on the filter is 
washed with spirit The extracts are then evaixirated to a syrup at a temperature not ex- 
ceeding 35° C , excess of acid being neutralised with soda The syrupy liquid is drenched 
with 33 c c of absolute alcohol, and well stirred m a mortar , the alcohol is poured off, 
and the process is repeated with successive quantities of 15 c c of alcohol until it comes 
away colourless , these extracts are filtered and evaporated to a syrup as before The 
syrupy extracts from tho acid and from the non acid digestions are each diluted with a small 
quantity of water, filtered, and then mixed together The united extracts, whilst still acid, 
are shaken with twice their volume of ether, the operation being repeated until, on evapora 
tion of a few drops, the ether leaves no residue Tho ethereal solutions are washed by 
vigorous shaking with 5 c c of water, to which a few diops of H 28 O 4 have been added 
The acid aqueous solution which was washed with the ether, and tho water which was used 
to wash the ether after separation, arc mixetl, made alkaline with sodium carbonate, and 
then oxliaustcd, first with a mixture of one volume of chloniform and three volumes of 
ether (which previously has been well washed with watei), and sub>^oquently twice or thnee 
more with washed ether alone Tho ethereal extracts are washed with 5 c c of water, then 
with 10 c 0 of water acidulated with HjSOj, and again with 5 c 0 of water alone The acid 
liquid and the final wOvsh water are washed once or twice w itli a little ether, re alkalified 
with sodium carbonate, and well extracted with washed chloroform and ether, and after- 
wards with ether alone These ethereal extracts are w ashed w ith water barely alkaline with 

^ Watts’ Dicttonary of Chemistry, 1890 
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sodium carbonate, filtered through a dry filter, and evaporated under 35° C m tared glasa 
basins in an oven When evaporation is complete the basins may be dried at a temperaturo 
of 100° C , then cooled over sulphuric acid and weighed To extract morphme Stevenson 
uses a well-washed mixture ot equal volumes of acetic acid and ethylio ether 

The object of those repeated washings and transferrmg of the alkaloids from water 
to ether, and from other to water, is to get rid of fatty and other matters which seriously 
interfere with the colour tests, and also to enable a correct estimation to be made of the 
amount of alkaloid present in the substance under examination If the above-named tem- 
peratures are exceeded, some of the extraneous organic substances present become soluble 
in both water and alcohol, and are, therefore, extremely difficult to get rid of Wlien an 
alkaloid is sufficiently freed from organic matter the usual tests are applied to establish 
its identity 

When extracting an aqueous fluid contaming an alkaloid with a fluid that is insoluble 
in water, care must be taken not to agitato the 
two fluids to such an extent as to cause them 
to emulsify , some fluids which retain small 
quantities of organic matter in solution very 
readily form emulsions with the solvent used 
for extraction, especially when alkalme 
Various methods ha\e been devised to pro 
mote separation of the fluids after emulsihca 
tion, such as the addition of more of the 
solvent, the immersion of the containing tube 
for a few minutes in a freezing mixture, or in 
hot water, imparting a rotary motion to the 
tube, or a senes of slight shocks by repeatedly 
tapping it with the finger nail — any of which 
may or may not bo successful The best plan 
IS to avoid emulsification by first cautiously 
invertmg the tube two or three consecutive 
times, and observing the rate at which the 
fluids separate , if they show a disposition to 
blend, the process of extraction must be con 
ducted with great delibeiation, time being 
allowed lor separation after every two or 
three inversions of the tube 

The process of extraction may be conducted 
in a stoppered tube, like a largo tost tube, or 
m a small tubular separator, furnished with a 
stop cock, through which the lower stratum of 
fluid may bo withdrawn The separator is 
most convenient when the solvent is heavier 
than water , when a tube is used the solvent 
has to be pipetted off The amount of solvent 
in toxicological work is usually small, and 
may be convemently dealt with by means of a 
pipette furnished with an imlia rubber ball 
attached to its upper end by a short piece of 
rubber tube, on which is placed a sprmg 
pinch cock, as shown in Fig 21 i^foro 

usmg the pipette the pinch cock is opened, ^ 

and the ball compressed so as to empty it big 21 

of air , the pinch-cock is then allowed to 

close The pipette is passed down to the lowest stratum of the fluid to bo removed, and 
the pinch-cock gently pressed open, when the ball expands and draws up the fluid into the 
pipette When the whole of the fluid, or as much as the pipette will contam, is removed, the 
pmoh cock is again allowed to clip the tube, the pipette is withdrawn, and its contents are 
expelled by compressmg the ball and openmg the pmch-cock. The advantage of this 
device is that separation can readily be effect^ at the level of the eye, and arrested at 
the desired moment with the greatest nicety The lower end of the pipette is turned 
sidewise, so as not to draw up the fluid beneath 

As regards modem synthetic drugs, Panzer' states that, with acid reaction, ether 
removes from aqueous solution, sulphonal, tnonal, veronal, hedonal, aspinn, salipyrm, 

' Ueber den forenetschen Nachwets neuerer Arznetmtitel, 1906 
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and acetopyrm With alkalmo reaction, ether removes pjramulon and antifebnn Amyl 
alcohol removes antipyrm and phenacetm 

Inorganic poisons romam to be dealt with Mineial poisons nuiintain tlieir 
integrity when subnnlted to jirocesses that destroy alkaloids, thendori* they 
can be treated in a diflerent manner If inorganic poisons weie simply mixed 
with oiganie matter it would be sufficient directly to conyert them into in- 
soluble salts, and to wash away the impurities the association between the 
two, howeyer, is usually much more intimate, and then they can only be sepai- 
ated by d(‘struction of the organic matter Some ha\e to be separated fiom 
organic matter in special ways, or with special precautions, as they^ arc liable to 
be dissipated by methods which do not affect most inoigamc jioisons , of th(‘S(% 
arsenic is a notable example 

Various ])rocesses are used to destroy the organic matter, of wdiich three 
only nec'd heic be described, they aie known amongst chemists as the moist 
ancl the dry methods The moist method, cleyised by Fiesenius and yon Babo, 
IS accomplished as follows - 

The substance which is suspected to contain the poison, if solid, is reduced to a pulp, 
and IS mixed with suflficiont water as to lie of the consistence of thin gruel , bones should 
be divided into small fragments , urme should bt evaporated to one fourth or one sixth 
its volume The substance thus prepareil is placed m a large flask along with some crystals 
of potassium chlorate , each pound weight of the organic mixture will n quire about half 
an ounce of the chlorate Pure hydrothlonc acid to about the same weight as the original 
substance is then added, and the flask is placed on a water bath and heated Chlorine, 
or rather a mixture of chlorine and of chlorine peroxide, is evolved, which attacks the organic 
matter, breaks it up, and liberates any mmeral poison that may be present If necessary, 
additional crystals of potassium chlorate are added until the fluid becomes limpid and of 
a light yellow colour, or, if there is much organic matter, until it assumes the appearance 
and colour of thin oatmeal gruel On account of more gradual evolution of chlorme, the 
chlorate that is present before the flask is heated acts much more energetically, weight 
for weight, than fragments that are added after the liquid is hot, as a great deal of the gas 
then escapes without rendermg any service Only moderate heat should lie applied m order 
to mmimise the waste of chlorine, and also the nsk of frothing over — an accident very liable 
to occur, especially with substances containing sugar, starch, or alcohol After the last 
addition of chlorate, the liquid is transferred to an evaporating basin, and is allowed to 
remain on a water bath until the smell of chlorme has disappeared , it is then filtered hot 
The whole of the organic matter is not destroyed by this progress, fatty substances esiiecially 
being resistant, but if the origmal matter is reduced to small fragments, any mineral poison 
present will bo liberated 

The objections raised against this process are that some important poisons, as arsenic 
and antimony, especially the former, are liable m part to escape in the form of vapour as 
chlondes, and that others, such as lead and silver, may remain as insoluble chlorides on 
the filter As regards the first objection, it is to be observed that when hydrochloric acid 
18 diluted with water (as in the moist method of destroying organic matter) any arsenic 
which may be present in the hot solution is not given off with its acid aqueous vapoui — ■ 
arscnious chloride dissolved m hydrochloric acid being volatile only when the solvent is 
concentrated Any possibility of loss may be avoided, however, by furnishing the flask 
m which the orgamo matter is bemg destroyed with a condenser and receiver The second 
objection — as far as lead is concerned — is met by takmg care to filter the solution whilst 
hot , if only a limited amount of lead is present it will remain in solution as chlonde so 
long as the liquid is hot, and will consequently pass through the filter , a considerable 
quantity is kept in solution in the cold, as it forms a combination with potassium chlonde, 
which IS more soluble than lead chlonde alone If a large amount is present it will not all 
be found in the filtrate , the substance left on the filter, therefore, should always be tested 
for lead , in toxicological work, however, the amount of lead present is not, as a rule, more 
than will remain dissolved in the cold Silver chlonde, being insoluble either in hot or cold 
water, will not pass through the filter, consequently the salts of silver require dealmg with 
m a special manner Arsenic also may be dealt with as described in the section devoted to 
that metal 

T)e«stniction of organic matter by the dry method is effected by heating it to redness so 
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that it 18 either carbonised or completely mcmerated When cold the residue is drenched 
with nitno acid, and sufficient heat is afterwards applied to drive o£E the free acid , the 
nitrate of the metal is then dissolved in water, faltered, and dealt with according to the 
kmd of metal present 

The dry method is unsuitable m the case of the more volatile metals as arsenic, antimony, 
mercury, and, m a lesser degree, lead, tm, and zinc , further, it is exceedmgly difficult 
and troublesome to carry out with large masses of organic matter , it is convenient with 
small amounts, and, in the absence of the more volatile metals, yields good results 

Another mode of destruction of organic matter is to heat it with an equal weight of 
HNOj until the whole assumes the consistence of soup , then to add KOH till neutralised 
and to evaporate to dryness The dry residue is deflagrated piece by piece in a porcelain 
capsule, additional saltpetre being added, if necessary, so as thoroughly to oxidise any metals 
present The residue after deflagration is extracted with boilmg water , the oxides of most 
of the metals that are insoluble m water will be rendered soluble by being treated with 
nitric acid This method is convenient when operating on large masses of organic matter 
The freedom from impnnttes of the chemical agents respecitiely used %n these jrocesses should 
invariably he ascertained 

Special methods of separation will be described under the headings of the 
respective poisons 
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INORGANIC POISONS. 


CHAPTER XXIX 

CORROSIVES. 

SULPHURIC ACID. 

Sulphuric Acid (H2SO4), or oil of vitriol, is a typical and most powerful corrosive 
On coming in contact with organic matter, it combines with the water that 
may be present and chars the solids , if much water is present in the tissues, 
and the amount of acid is limited, they may be converted into a slimy mass 
of a brownish colour Albumen is at once coagulated and subsequently dis- 
solved Muscle at first swells, becomes gelatinous, and then liquefies, the colour 
being brownish-red Heemoglobin is immediately converted into acid hseniatin 
Suljihuric acid enters into chemical combination with albumen, and if no excess 
of acid IS present, on digesting the albuminous compound with water, and 
applying the usual tests to the solution, no trace of free acid can be obtained 
With progressive dilution of the acid the above-named effects diminish in degree 
until they cease to be produced 

Symptoms.- When the concentrated acid is swallowed intense pain is im- 
mediately experienced in the mouth, throat, and down to the stomach, from 
whence it rapidly spreads over the whole abdomen , the pain may be so violent 
as to cause tetanic spasms or general convulsions Within a few minutes gaseous 
eructations, retching, and vomiting occur, the ejected matter consisting of 
coffee-coloured or blackush fluid (alteied blood), with shreds and masses of 
mucous membrane and coagluated mucus There is intense thirst with diffi- 
culty or impossibility of swallowing, each attempt being followed by renewed 
retching and vomiting Respiration is laboured and noisy from tumefaction 
of the larynx The voice is hoarse, or, probably, there is complete aphonia, 
and the mouth is filled with sticky mucus and shreds of membrane The general 
condition is one of profound collapse — the skin is pale, cold, and clammy, that 
of the face being cyanosed from imperfect respiration , in some instances it is 
suffused and of a dusky red The eyes are sunk and have a wild look, the pupils 
often being dilated The pulse, of low tension, is quick and thready, frequently 
almost imperceptible The bowels arc almost invariably confined , in rare 
instances diarrhoea has occurred, the dejections containing altered blood and 
shreds of membrane The urine is suppressed or nearly so , albumen, blood 
discs, heematin, and casts have been found in it, but their appearance is not 
constant, any sulphuric acid that has been absorbed is eliminated in com- 
bination, chiefly with calcium and as ether sulphates 

The mucous membrane of the mouth is swollen, corroded or excoriated,. 



SULPHURIC ACID. 


353 


the exposed parts being raw , sometimes the membrane is white, due to cloudy 
swelling of the epithelium The lips are usually swollen and excoriated, and 
there may be further evidence of the action of the acid in the shape of brown 
streaks extending from the mucous lining to the skin on the lower jaw, especially 
at the angles of the mouth In the case of young children the front part of the 
mouth may be free from corrosion on account of the acid having been admini- 
stered in a spoon passed well back towards the throat 

Death may take place in the stage of collapse within a few hours after the 
poison IS swallowed , if from the primary effects it is not likely to be delayed 
beyond twenty-four hours Death is often sudden , either from asphyxia due 
to tumefaction of the glottis, or, probably, from pulmonary thrombosis or 
embolism caused by the action of the acid on the blood, or from perforation 
of the stomach When death occurs toy shortly after the poison is taken it 
may be due to shock 

If the patient survives the early stage, reaction sets in, the temperature 
rises and the pulse becomes fuller , the parts acted on by the acid slough and 
undergo the usual processes of separation, leaving a raw surface after they 
are detached Several weeks after contact with the acid, a portion of the mucous 
membrane of the oesophagus may exfoliate and come away as a tube Death 
from exhaustion may occur during the stage of reparation, towards the end 
of the first week being a fatal period In some cases, during the second or third 
week, pain along the distribution of the intercostal and abdominal nerves has 
been observed, and in otheis diffuse hyperaesthcsia, due probably to peripheral 
neuritis 

Should the strength of the patient hold out, cicatrisation of the abraded 
parts begins and the raw surfaces gradually close in This involves the usual 
result of the extensive formation of internal cicatrices — loss of a corresponding 
area of mucous membrane, and contraction of the newly formed tissue, which 
leads to stricture when a canal or an aperture is the part affected The lower 
end of the oesophagus and the pylorus are the usual seats of stricture , less 
frequently the oesophagus is affected higher up , sometimes a stricture does 
not develop until the patient appears to have entirely recovered The loss 
of gastnc glands gives rise to apepsia, and the patient emaciates from insuffi- 
cient nutrition due to this cause, or to the presence of an oesophageal stricture 
death may take place from inanition several months after the injuries were 
sustained 

Fatal Dose. — Half a teaspoonful of the strong acid killed a child a year 
old One fluid drachm may be regarded as the smallest lethal dose for an 
adult, death at the end of a week having been thus caused in the case of a young 
man Death has occurred within an hour , usually it takes place within thirty 
hours, but it may be indefinitely delayed when due to secondary causes Re- 
covery has taken place after an ounce of the strong acid had been swallowed 

Sulphuric acid has caused death by being accidentally administered as an 
enema, and also by being injected into the vagina in order to procure abortion 

The prognosis of sulphuric acid poisoning is unfavourable , from 60 to 
70 per cent of the cases prove fatal 

Treatment. — Prompt neutralisation of the acid is the first step For this 
purpose calcined magnesia is the best , the alkaline carbonates are not so good, 
but, since saving of time is all important, any alkaline substance at hand should 
be utilised Egg-shells, chalk, whitening, or plaster chipped off a cornice or the 
ceiling, may be powdered and administered suspended in water white of egg 
or soap and water are also handy remedies If nothing else can be obtained 
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water should be freely administered The stomach-tube must not be used 
The next step is to mitigate pain by hypodermic injections of morphine If the 
immediate effects are survived, nutrition will probably have to be maintained 
by nutrient enemata, preferably peptomsed Tracheotomy may be necessary 
Postrinortem Appearances.— The conditions found after death vary with 
the length of time the patient survived If death takes place within twenty- 
four hours the lips will probably be corroded and stained brown , similar stains 
from spilling of the acid may be present on other parts of the surface The 
clothing should be examined for indications of the action of the acid produced 
either in the act of administering or taking it, or by the early vomited matter , 
stained portions of fabric should be cut out and preserved for chemical examina- 
tion The buccal mucous membrane will be greyish, yellowish- white, or dark 
brown in colour , it will be softened and disorganised so as to be easily detached 
from the underlying structures , m parts it will probably be absent, the raw 
surface being covered with dark-coloured blood , a like condition extends to the 
pharynx and down the oesophagus, which appears contracted and thrown into 
longitudinal folds The period of contract with the corrosive being shorter, the 
oesophagus is usually less profoundly affected than the stomach , exceptionally, 
the mouth and oesophagus may entirely escape injury The author has seen, 
in the case of a child two years old who had swallowed a small quantity of 
sulphuric acid, a jierforation of the fundus of the stomach as large as a shilling, 
with an extensive sharply defined surrounding area of corrosion and blackening, 
and yet neither the mouth nor the oesophagus showed the least trace of corrosion 
The stomach is contracted, and on being opened shows evidence of profound 
disorganisation, any contents will probably consist of a \iscid, dark-coloured 
substance (not necessaiily having an acid reaction), which is blood partially 
changed into hamiatin mixed with serum and mucus The gastric mucous 
membrane may be converted into a slimy coating, absent in parts, or it may 
be corrugated and hardened , in patches or strips it is dark coloured, even to 
being absolutely black , the areas which surround the parts chemically corroded 
by the acid show signs of intense inflammation The entire coats of the stomach 
may be so far disorganised as to be easily torn, and there may be actual per- 
foration, which occurs more frequently with sulphuric acid than with any other 
corrosive , the aperture is irregular, has blackened margins, and the coats 
of the stomach which form them are soft and friable When the contents of 
the stomach escape through the perforation (which is not invariably the case) 
one or more of the neighbouring viscera may be corroded and even perforated 
from the outside — the colon has been thus perforated, and the surfaces of the 
liver and spleen have been rendered hard and friable The corrosive action 
of the acid may extend beyond the stomach to the duodenum , in one case 
it could be traced to the ileum It is noteworthy that the pylorus itself is usually 
only slightly attacked, the evidences of corrosive action frequently stopping 
suddenly short of the pylorus, even when a portion of the acid has passed through 
it into the duodenum Fatty changes have been found in the liver and kidneys , 
the latter may yield indications of parenchymatous inflammation , hasmatm 
cylinders may occasionally be present m the tubules The bladder is generally 
contracted and empty Clots have been found in the blood-vessels, and the 
mtra- vascular blood has been observed to be dark and tarry, or it may be 
converted into haematin, brown cylinders of which may extend from the stomach 
to the vena cava as far as the right side of the heart Although the blood may 
be greatly reduced in alkalescence, it has never been found to yield an acid 
reaction during life , after death it may do so 



SULPHURIC ACID 


355 


If the victim of sulphuric acid poisoning has survived a week or more, the 
post-mortem appearances will be modified accordingly After a still longer 
interval, cicatrices will replace the corrosions, and the usual effects of stricture 
(if present) will be observed , if the lower end of the oesophagus is the seat 
of stricture, the part immediately above will be dilated, and the stomach 
probably contracted, in such cases the post-mortem appearances usually 
met with in cases of death from inanition will be more or less obvious 

Chemical Analysis.— In the examination of organic admixtures for sulphuric acid, it 
IS first necessary to ascertain the presence ot a free acid This may be done by adding a 
few drops of the suspected fluid to a weak aqueous solution of trop®olm 00 (diphenylamme- 
orange), which changes in the jiresence of free acid from light yellow to ruby or lake colour 
This reagent reacts to a solution containing one drop of one of the mineral acids in 100 c o 
of water, and to a 05 per cent solution of oxalic acid It is not affected by the acid salts 
usually met with in toxicological investigations , it reacts, however, to such salts as potas- 
sium binoxalate and the bisulphatea Another way is to dissolve a fragment of the potassio- 
tartrate of iron of the Pharmacopoeia in a little water so that it is tinged yellow, and to 
aild a drop or two of a solution of potassium sulphocyanide , the addition of a liquid con 
taming a free acid changes the colour to rod This reagent, less delicate than the preceding 
one, reacts to a solution containing four drops of a mineral acid in 100 o o of water, and 
to a 3 per cent solution ot axalic acid When the solution to be tested is feebly acid it should 
be trickled down the side of the teat tube so as to float on the reagent , at the junction of 
the two fluids a led Ime is formed Whilst resistmg ordinary acid salts this reagent reacts 
to potassium bmoxalate and the bisulphates 

If qualitative analysis only is aimed at, it will be sufficient if the suspected substance, 
after having been reduced by evaporation if necessary, is digested with alcohol and then 
filtered , the free acid is soluble, whilst the sulphates that may be present are insoluble in 
alcohol The filtrate is neutralised with soda or potash, evaporated to dryness, and the 
residue, dissolved m water acidulated with hydrochloric acid, is subjected to the usual 
tests 

Although alcohol, by rejecting any combineil sulphuric acid that may bo present in the 
form of sulphates, prevents oiror as to the source of the acid which is obtained, it is open 
to the objection that a certain amount of the acid may enter into chemical combination 
with the alcohol, in which case the acid given up falls short of that which was originally 
dissolved 

When an exact eihmatwn of the amount of free acid present m an organic mixture is 
required, advantage may be taken of the solubility ot quinine sulphate m alcohol Sufficient 
freshly precipitated qumine is added to the mixture as to take up the whole of the acid , 
the liquid is then evaporated to a paste and extracted with alcohol, which dissolves the 
qumine sulphate, but not any other sulphates that may be present The alcoholic solution 
IS filtered and evaporated to dryness, the residue being taken up by hot water , when cold, 
the quinine is precipitated as hydrate by the addition of ammonia water Tlie solution 
of ammonium sulphate thus formed is acidulated with hydrochloric acid and raised to 
100° C , barium chloride is then added until the whole of the sulphuric acid is carried down 
AS banum sulphate, the liquid being kept hot The precipitate may be separated by filtration 
through a close filter (or, if preferred, by decantation), washed, and dned Its weight multi- 
plied by 411 equals the amount of concentrated sulphunc acid present Barium sulphate 
will pass through almost any filter paper when precipitated m the cold, but by boiling it 
(becomes granular, and can then be kept back by a close textured paper 

Tests. — A solution of banum chloride produces a precipitate of barium 
sulphate which is insoluble in hydrochloric acid If some of the precipitate 
18 mixed with an equal bulk of sodium carbonate and made into a paste with 
A few drops of water, and is then fused on charcoal with the aid of the blow- 
pipe, it is converted into a sulphide, and, when cold, may be submitted to the 
usual tests , a small fragment placed on a clean silver com and moistened with 
water produces a brown stain of silver sulphide If a drop of a liquid which 
•contains free sulphunc acid is allowed to fall on a piece of filter paper which 
IS then dried before the fire, the paper, where covered by the drop, becomes 
-charred. 



366 


FORENSIC MEDICINE AND TOXICOLOGY 


The presence of free sulphuric acid cannot always be demonstrated m tho 
tissues of those who have succumbed to it In the case of Req v Berry (Liver^ 
pool Assizes, 1887), the prisoner was convicted of having poisoned her daughter, 
a young chijd— as Harris ^ and other medical men strongly suspected — with 
sulphuric acid The usual indications of corrosive action in the lips, mouth, 
and oesophagus were present, and the stomach and small intestines were in- 
flamed, but not corroded , no trace of the acid was found in the body Cases 
have occurred in which the presence of sulphuric acid was readily demonstrated 
in the early vomit which fell on the clothing or floor, but after the death of the 
victim none could be found in the body In one case, within an hour or two- 
after half an ounce of oil of vitriol was swallowed, the mucous fluid that welled 
uj) into the mouth would not redden litmus paper , this disappearance of free 
acid IS due to the combinations which it forms with basic substances contained 
in the organism 


NITRIC ACID. 

Nitnc Acid (HNO3), or aqua fortis, is a powerful corrosive which producea 
symptoms resembling those caused by sulphuric acid The chief points of 
difference arc due to the fumes which are given off by the concentrated acid, 
to the colour of the stains produced by it, to the absence of charring of the> 
tissues, and consequently to diminished liability to perforation of the stomach 
The symptoms come on immediately after the concentrated acid is swallowed. 
They comprise intense pain, gaseous eructations, retching, vomiting, and collapse 
On account of the formation of a larger amount of gas, the abdomen is usually' 
more distended, and, if possible, is more exquisitely tender than in sulphurio 
acid poisoning The lips, tongue, and mucous membrane of the mouth are- 
softened and swollen, and are of a yellow hue, resulting from the formation 
of xanthoproteic acid The teeth are sometimes attacked , the acid may dls^ 
solve the enamel and colour them yellow The air passages are more liablo- 
to be attacked than is the case with sulphuric acid, pneumonia being a very 
possible complication due to inhalation of the fumes of the acid The remaining 
symptoms do not materially differ from those met with in sulphuric acid poisomng 
Fatal Dose. — The smallest recorded fatal dose is two drachms Recovery 
has taken place after a dose of half an ounce Death has occurred in less than 
two hours, but this is unusual , from twelve to twenty-four hours or more is, 
the average duration of life in fatal cases 
Treatment. — As m sulphuric acid poisoning 

Post-mortem Appearances.— In acute cases, allowing for the difference 
m colour of the parts acted on and a somewhat less intensive corrosive action, 
the appearances resemble those produced by sulphuric acid The mouth, 
teeth, and oesophagus present a tint varying from yellow to brown The yellow 
stains due to nitric acid may be distinguished from those due to iodine by 
touching them with ammonia water — the colour remains or is deepened , if 
caused by iodine it disappears The mucous membrane acted on is softened 
and easily detached , if the acid has reached the stomach its mucous coat is 
stained yellow in parts , there may also be patches of a blackish-brown, resulting 
from alteration of effused blood, and within the vessels masses of hsematm 
may be present The stomach may be perforated, but not so commonly as, 
with sulphuric acid , if not perforated, the entire thickness of its wall may in* 
parts be softened and friable The duodenum may be aflected m the same way,, 
1 Med, Chron,, 1887 
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•or both it and the stomach may be simply inflamed When life has been pro- 
longed for weeks or months, cicatnces and stricture may be present 

Chemical Analysis — Tests. — When mixed with organic matter (after proving 
the presence of a free acid), simple qualitative analysis may be made by neutral- 
ising the mixture with potassium carbonate , filter paper dipped in the solution 
and dried forms touch-paper, which deflagrates on ignition On evaporating 
a little of the solution to dryness and adding a few drops of strong sulphuric 
acid to the residue, and then stirring in a crystal of brucine, a bright-red colour 
IS produced , this test is very delicate, the reaction being sufficiently distinctive 
•as to yield decisive results notwithstanding the presence of a considerable 
amount of foreign colouring-matter If a crystal of ferrous sulphate is sub- 
stituted for the brucine it becomes surrounded by a brownish ring , this test 
IS valueless unless the solution to be tested is free from colour If a fragment 
of gold leaf is boiled in a test-tube with a little strong hydrochloric aci^ and 
a few drops of a solution containing nitric acid are added, the gold leaf is partially 
or wholly dissolved , the solution of gold chloride thus obtained should be 
proved to be such by the addition of a little stannous chloride, which produces 
the colour known as the purple of Cassius If to an aqueous solution of di- 
phenylamine a few drops of a liquid containing nitric acid or a nitrate are added, 
and subsequently a little concentrated sulphuric acid is gently poured down 
the side of the inclined test-tube, so as to form a layer at the bottom, a blue 
ring develops above it Before using this test a control experiment should be 
made by adding sulphuric acid in the manner above described to the solution 
of diphenylamine, without any of the suspected fluid, as some specimens of 
sulphuric acid being contaminated with nitric or nitrous acids give the reaction 
alone The test is so delicate that it reacts to a cubic centimetre of water which 
contains one drop of nitric acid to 100 c c 

For quantitative estimation when in organic admixture, the acid may be taken up by 
freshly precipitated quinme, the solution evaporated to a paste, and the paste extracted 
with alcohol The alcoholic solution is then filtered and evaporated to dryness , the residue 
IS dissolved in water and the quinme is precipitated with sodium hydroxide The solution 
of sodium nitrate thus obtamed is evaporated to a syrup, and is treated m a closed vessel 
for some time with powdered aluminium, or with nascent hydrogen evolved by a voltaic 
couple It is then distilled into a receiver containmg strong hydrochlono acid , excess of 
platmic chloride is added to the distillate, and the whole is evaporated to drjmess After 
Demg washed with small quantities of alcohol, and dned, the residue — ammonio platinio 
chlonde — is weighed 100 parts correspond to 28 3 parts of nitno acid This method is 
founded on the power possessed by nascent hydrogen of convertmg the nitrogen of nitno 
acid into ammonia, which is estimated 8^ the double chloride of ammomum and platinum 

Nitric Acid fumes have occasioned death in several instances One of the 
masters and the janitor of the Edinburgh Institution were carrying a jar of 
nitnc acid when it fell and broke, and, in endeavouring to save some of the 
spilt acid, they were exposed to the fumes The master went home unconscious 
that anything was wrong with him , m an hour or two difficulty in breathing 
set in, and he died ten hours after the accident , the janitor died the following 
day ^ Stickler * records an instance in which a bottle of nitric acid was broken 
in the hold of a vessel , several men went below to remedy the mischief, and 
felt no immediate trouble, but within a few hours they began to complain of 
illness, and in a short time died Two firemen whilst helpmg to extinguish 
a fire in a chemical store inhaled the fumes of nitnc acid, and died the same 
day * A similar accident, recorded by Kunne,* happened to thirteen firemen 

^ The Lancet, 1863, • Pharm. Joum , 1890*91 

• New York Med. Bee., 1886 * Deutcehe med Wochenschr , 1897. 
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who extinguished a fire in a building in which a large number of carboys filled 
with fuming nitric acid were stored , immediate tightness in the chest with an 
irritable cough, vomiting, and headache were expenenced, the symptoms 
quickly passed off and the men went home feeling quite well About six hour» 
after, severe symptoms suddenly developed — difl&culty of breathing, vomiting, 
rapid pulse (120), which subsequently became slow, cyanosis, insensibility, 
and cramps, with great restlessness Two of the men died in a few hours, the 
remaining eleven recovered Fine crepitations were heard at the front of the 
chest, and in some instances the expectoration was mixed with blood , in none 
of these cases was there any tendency to bronchitis 

It is noteworthy that in cases of poisoning by the fumes of nitric acid the 
sufferer feels nothing wrong for two or three hours after the primary irritation 
has passed off , dangerous symptoms then begin and, as a rule, death rapidly 
ensues Occasionally recovery takes place after a prolonged period of extreme 
danger to life, the initial symptoms having been only moderately severe Two 
men were admitted into hospital under the authoi’s care, suffering fiom the 
inhalation of nitrous fumes liberated by the breaking of a large bottle of nitric 
acid in their workshop On admission one of the men was extremely ill and 
cyanosed , the next day he was much better, and within a week was able to 
return home The other man appeared to be only slightly affected on the 
first day, but became much worse on the following days, and hovered between 
life and death for upwards of a week , eventually he slowly recoveied In 
both these cases the blood was examined spectroscopically, but no abnormality 
was observed Death is usually preceded by symptoms resembling those of 
pneumonia, or of capillary bronchitis, and the air-passages have been found 
blocked by softened membrane and mucus tinged with blood In addition 
to the action of the acid vapour on the mucous lining of the bronchi and the 
air-vesicles, it appears that the pulmonary terminals of the vagi are rendered 
functionless, and the reflex of the respiratory centre is thus cut off , probably 
the pulmonary vaso-motor nerves from the sympathetic arc also paralysed , 
the result is rapid excessive secretion of mucus into the bronchi and alveoli, 
with lessened capacity for its expulsion, and consequent speedy death from 
asphyxia The formation of mtro-compounds with hamioglobm has been 
assumed, but their existence is doubtful , conversion of part of the hsemoglobin 
into metha3moglobin has also been postulated Schmeiden ^ examined the blood 
in a case of fatal poisoning by nitrous fumes, both before and after death, without 
discovering any abnormality in the spectrum 

When a large quantity of nitric acid is accidentally spilt, chalk should be 
thrown on it, and ventilation promoted, the individuals present keeping to the 
windward, and, as far as possible, holding their breath when near the acid 

HYDROCHLORIC ACID. 

Hydrochloric Acid (HCl), or spirits of salts, is a corrosive of less activity 
than the two preceding acids, but on account of its volatility it is more apt to 
attack the air-passages than either of them The symptoms resemble, but are 
not so severe as, those produced by sulphuric acid On account of its compara- 
tively feeble corrosive action, hydrochloric acid scarcely stains the skin, if at 
all, thus greatly differing from the other mineral acids In 1919, there were 
11 accidental and 40 suicidal deaths in England and Wales from poisoning by 
hydrochloric acid 


^ Ctntralb f dte ges. Med , 1892 
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Fatal Dose. — The smallest quantity that has proved fatal is one teaspoon- 
ful In two instances, both young girls, this was sufficient to cause death, 
ind in one (Von Bcyerlein^) perforation of the stomach was produced On 
the other hand, recovery has taken place after an ounce and a half of the com- 
nercial acid had been taken, calcined magnesia having been administered ten 
ninutes after it was swallowed (Ross 2) In another case, recovery took place 
ifter swallowing two ounces Death has occurred m two hours, and has been 
lelayed for several days , the usual period is from eighteen to thirty hours 

Treatment. — As for the other mineral acids 

Post-mortem Appearances. — The mucous surfaces acted on are usually of 
in ashy-grey colour, interspersed with erosions The inner surface of the 
itomach may appear reddened from acute gastritis, or blackened at parts from 
extravasation of blood which has been acted on by the acid Perforation is 
exceptional, but, as shown m the case above mentioned, may occur even with 
i minimum fatal dose , m other respects the post-mortem appearances resemble 
.hose seen m sulphuric acid poisoning, but they are less pronounced When 
i large quantity of the strong acid is swallowed, extensive disorganisation of 
ffie viscera may result A young girl swallowed one hundred grammes (three 
iuid ounces) of hydrochloric acid, and died nine hours afterwards , at the 
lutojisy a large perforation of the stomach was found, and the peritoneum and 
/he liver were disorganised by the extravasated acid, which had also perforated 
/he diaphragm and attacked the left lung (Burdett 

Chemical Analysis — After ascortammg the presence of a free acid, as described when 
Lealmg with sulphuric acid, an organic admixture containing hydrochlono acid may be 
listilled, and the distillate tested qualitatively and quantitatively 

Tests. -When silver nitrate is added it produces a precipitate of silver 
/hloride, which is insoluble in nitric acid, but is soluble m ammonia water 
V fragment of gold leaf m boiling nitric acid is dissolved if a few drops of the 
lolution containing hydrochloric acid are added The amount of hydrochloric 
icid present may be estimated by precipitation, as silver chloride, which is 
Ined, Ignited, and weighed , 100 parts correspond to 25 44 parts of hydro- 
chloric acid If preferred, the amount of acid present in the distillate may be 
estimated volumetrically 


OXALIC ACID. 

Oxalic Acid (H 2 C 204 , 2 H 20 ), m combination with soda, potash, and lime, 
>ccurs in many plants and vegetables, as sorrel, rhubarb, the common dock, 
ind some lichens The acid is used commercially m the manufacture of straw 
lats, for the cleansing of articles of brass, m dye- and print-works, and also 
or domestic cleansing purposes It is soluble in about 10 parts of cold water, 
ind in about 2^ parts of alcohol It volatilises at a temperature of 160° without 
esidue, and in this way may be distinguished from its combinations (except 
vith ammonia), which leave residues When heated with strong sulphuric 
LCid, it IS decomposed without blackening, into water, carbon dioxide and 
arbon monoxide Oxalic acid crystallises m the form of slender prisms, and 
)n this account has been mistaken for Epsom salts 

When swallowed in poisonous doses, oxalic acid produces local effects 
vhich resemble those produced by the mineral acids , it also exercises a special 
nfluence on the nervous system and upon the action of the heart 

^ Frtedretch'e Blatter / ger. Med , 1890 * The Lancet^ 1886 

* Lyon Medical, 1895 
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Symptoms.— The symptoms vary not only with the amount of acid, but 
also with the concentration of the solution in which it is taken If half an 
ounce or more of the acid is dissolved in water so as to form a concentrated 
solution, the local effects resemble those produced by the mineral acids Im- 
mediately, or soon after the solution is swallowed, pain is felt in the mouth and 
throat, which extends to the stomach and radiates over the abdomen , vomiting 
usually quickly follows and persists, the vomited matter consisting chiefly 
of altered blood Diarrhoea is exceptional Benjamin ^ states that in twenty- 
seven consecutive cases it scarcely ever occurred If the acid is swallowed 
in more dilute solution, the above-named symptoms are delayed and are less 
violent General indications of collapse arc manifest, the respiration is gasping, 
the pulse small and irregular, and the extremities, or even the entire surface, 
may be cyanosed Clonic spasms are not unfrequent , they may alternate 
with tonic contractions of the muscles, especially of those of the lower jaw, 
producing trismus Aphonia may occur, and may persist for some time during 
convalescence 

The effects produced by oxalic acid on the nervous system aie exceedingly 
irregular , sometimes they constitute the chief symptom, and at others they 
do not exceed those which might be reasonably expected from the reflex of the 
jiart with which the poison comes directly in contact The nerve symptoms 
comprise parsesthesise and anaesthesia of the limbs or tiunk, with aching and 
shooting pains in the loins , numbness of the tips of the fingers has been ob- 
served, and tenderness of the muscles of the legs , convulsions are common, 
and sometimes resemble those due to strychnine Oliver ^ relates a case in which 
a poisonous dose of oxalic acid produced muscular tremor with greatly exagger- 
ated knee-jerk While the patient lay quietly in bed, sudden contraction of 
the diaphragm repeatedly occurred, producing an abiupt, deep, prolonged 
insjuration, and occasionally a snorting expiration In other cases oxalic acid 
seems to act as a narcotic The author saw a case of this kind in which the 
sufferer lay unconscious, breathing stertorously, the surface being cold and 
clammy as m opium poisoning, without there being any vomiting or other 
signs of gastric irritation When the nervous symptoms form the prominent 
feature of the case, the poison has often been taken well diluted, or the stomach 
has contained some amount of solid food, the indications of gastritis being slight 
or entirely absent , in these eases post-mortem signs of local irritation, although 
present, are not as well marked as is usual Large crystals of calcium oxalate 
are frequently present m the urine 

In 1919, there were 2 accidental and 37 suicidal deaths from poisoning by 
oxalic acid in England and Wales 

Fatal Dose. — The smallest recorded fatal dose is 60 grains, which taken 
in the solid form caused the death of a boy aged sixteen Recovery has occurred 
after an ounce and a quarter Death has occurred in ten minutes , usually 
it takes place within two hours, but it may be delayed for several days — seven 
in one case, and twenty-one in another 

Treatment, — Chalk or whitening suspended in a small quantity of water 
or milk may be given, although the consequent liberation of carbonic acid 
?s disadvantageous , saccharated solution of lime has been recommended by 
Husemann Plaster chipped from the walls, or egg-shells powdered and sus- 
jpended m a little water are good, calcined magnesia may be given The 
e.lkalies or their carbonates should not* be given, as the resulting compounds 
are both soluble and poisonous All antidotes should be given in as little water 
> Chanti-Anruilenf 1899 * Bnt Med. Joum.^ 1896. 
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as possible in order to limit diffusion of the poison, its action not being solely 
local After the acid is neutralised the bowels should be relieved by an enema 
or by castor oil 

Post-mortem Appearances. — These vary m accordance with the amount 
of the poison and the concentration of the solution , if the poison is taken in 
concentrated solution, or in the solid form, the local effects will probably bo 
well marked There may be corrosion of the mucous membrane of the mouth, 
oesophagus and stomach, or it may be white, softened, and easily detached 
from its bed The inner surface of the cosophagus may be longitudinally cor- 
rugated, displaying numerous small erosions The degree of inflammation of 
both oesophagus and stomach varies from a slight redness to an almost gan- 
grenous condition , the inflammation may reach the duodenum In a specimen 
in the museum of Owens College, Manchester, the interior of the stomach is 
blackened, resembling the condition met with in poisoning by sulphuric acid 
Perforation of the stomach is exceptional, although the walls are often consider- 
ably softened , the mucous membrane not unfrequently presents cloudy spots, 
which are due to deposition of calcium oxalate , they often occur near hsemor- 
rhagic infarcts The kidneys may show a whitish zone between the cortical 
and the medullary portions, due to the deposit of crystals of calcium oxalate 
chiefly in the convoluted, and to a lesser extent in the straight, tubules , the 
glomeruli are free from deposit (Kobert and Kussner^) Examined micro- 
scopically the deposit is seen to consist of rhombic prisms, or of octahedral 
crystals 

Chemical Analysis — Tests. — Oxalic acid forms a white precipitate of calcium 
oxalate on the addition of a solution of calcium chloride or calcium sulphate, 
the delicacy of the reaction being enhanced if the solution of oxalic acid is 
neutralised with ammonia before adding the reagent, calcium oxalate is in- 
soluble in acetic acid, and is soluble in hydrochloric acid Silver nitrate gives 
a white precipitate of silver oxalate, which is easily soluble in nitric acid, and 
also in ammonia Lead acetate gives a white precipitate, which is soluble in 
nitric acid 

Organic admixtures may be evaporated down at a gentle heat and exhausted with hot 
aloohol, to which a little hydrochloric acid has been added after filtration, the alcoholic 
solution 18 evaporated to dryness, and the residue dissolved in water 

Quantitative Estimation. — To a measured quantity of the aqueous solution, calcium 
acetate is added m slight excess, and the deposit of calcium oxalate is separated, washed 
with acetic acid and then with water, and dned By careful igmtion at a moderate tempera- 
ture the calcium oxalate is converted into carbonate 100 parts correspond to 126 parts 
of crystallised oxalic acid 

Potassium Binoxaiate (KHC«04,2H20), or salt of sorrel, or, as it is also 
called, salts of lemon, is an acid salt soluble in 40 parts of cold and in 6 parts 
of boiling water It is used in the household for removmg iron stains from 
underclothing It is nearly, if not equally, as poisonous as oxalic acid, like 
symptoms being produced Half an ounce has proved fatal , Park ® records 
a case in which although severe symptoms were produced, recovery took place 
after a like quantity Braithwaite * records the case of a woman aged twenty- 
four who, after swallowmg about three-quarters of an ounce of salts of lemon, 
died m twenty-five minutes. At the autopsy the lips and mouth were found 
to be corroded, and two perforations were found in the cardiac end of the stomach 

* The alas. Med. Joum , 1889 
• Brit Med. Joum , 1905. 


^ Virchow’s Ar<^ , Bd 78 
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The chemical tests are the same as for oxalic acid, from which it may be dis- 
tinguished by the deposit of potassium carbonate which is left when potassium 
bmoxalate is ignited on a slip of platinum foil 

Two cases of supposed fatal poisoning by Sorrel-leaves in children are re- 
corded by Fleiuyng ^ 

ACETIC ACID. 

Acetic Acid ( 0 , 11402 ) in the concentrated form — known as glacial acetic acid — is a 
coirosivo , when dilute it is simply an irritant On account of its volatility and pungency, 
some of the acid, when swallowed, is usuaUy aspirated into the larynx , hence severe 
asphyxial symptoms almost mvariably occur 

Symptoms — The mucous membrane of the lips, mouth, tongue, and other parts with 
which the acid comes in contact, is softened and presents the appearance of havmg received 
a wluto or pale yellow coating As with other corrosives, the front part of the mouth may 
occasionally escape , Luff * mentions the case of a young woman whose lips and tongue 
presented no appearance of corrosion although she had swallowed two teaspoonfuls of glacial 
acetic acid , m the act of swallowing the poison had probably been thrown to the back 
of the mouth If the patient be seen early the odour of acetic acid will probably be per 
ceptiblo in the breath Tho general symptoms comprise pain from the mouth down to 
the stomach, vomiting, collapse, laboured noisy breathing, irritable cough, and, m some 
oases, tetanic spasms, of reflex origin, caused by the excessive pam Boja^mski * saw four 
children who had been poisoned with acetic acid , tetanic spasms occurred, tho symptoms 
bemg altogether of a suffocative type, resemblmg those of acute laryngitis Tufanow • 
relates four cases of poisoning by acetic acid (80 per cent ), three of which were fatal , the 
oluef post mortem appoaiances wore corrosion of the oesophagus, stomach, and intestines, 
with icterus and sub endocardial hsemorrhages Stumpf ® saw a man aged thirty two who 
took a tablespoonful of 50 per cent solution of acetic acid mixed with an equal quantity 
of water Severe gastro mtestmal irritation was produced, and death took place in three 
days Post mortem, the mucous membrane of the stomach was dark grey in colour, and 
ocohymosos wore present both in the stomach and duodenum Gcssolewitsch « reports 
the case of a man who took an unknown quantity of acetic acid with tho intention of com- 
mitting suicide On the seventh day ho vomited a cast 26 cm long consisting of mucous 
membrane, submucosa and part of tho muscular coat Gastrostomy was performed four 
weeks after the acid was taken, but death occurred three weeks later from exhaustion 

The Fatal Dose — One teaspoon ful of glacial acetic acid caused the death of a child, 
and recovery has taken place in an adult after six fluid ounces of 80 per cent acid 

Treatment — The acid should be neutralised with magnesia and the resultmg comiiound 
evacuated by procuring emesis if it does not occur spontaneously , subsequently opium 
may be advisable The laryngeal symptoms may be alleviated by tho application of ice 
compresses to the throat and by allowmg the patient to suck small pieces of ice, or to swallow 
ICO cold water Tracheotomy may be necessary 

Post-mortem Appearances — In addition to the local appearances already named, a 
more or less similar condition will probably bo found m the oesophagus and stomach In 
tho case of an infant ten months old, which was fatally poisoned with a teaspoonful of 
glacial acetic acid. Luff ’ found that the mucous membrane of the mouth, epiglottis, larynx, 
oesophagus, and stomach was eroded m patches, and that, in parts, the mucous membrane 
of the stomach was corrugated and congested 

Chemical Analysis — Free acetic acid may be separated from organic matter by dis- 
tillation , if combmed it should first be liberated by the addition of phosphoric acid 

Tests.-— Acetic acid may be recognised by its odour With ferric chlonde and ammonia 
to neutralisation, a red colour is produced which changes to yellow on the addition of hydro- 
chloric acid 


TARTARIC ACID. 

Tartaric Acid (C4H6O8), on one or two occasions, has produced severe and even fatal 
poisonmg Chabrie * found that the toxic action of leevo -tartaric acid is twice that of the 
dextro acid, and that, with equal weights of acid, the strength of the solution in which 
it IS admmistered considerably mfluences the result 


' The Lancet, 1896 ‘ Munchener med Woc^enechr , 1898 

• Text-Book of Forensic Med and Toxicol , 1896 ® Petersb Med Ztschr , No 1, 1914 

• Medycyna, Warszawa, 1892 ’ Loc at 

• Congr^s Iniemat Med , Moscow, 1897 * ComTfAea rendus de VAcad desSc., 1893. 
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The Symptoms, as seen in the followmg case recorded by Trevithick,^ are those of a 
strong irritant rather than of a true corrosive A woman, aged 67, swallowed at least two 
teaspoonfuls of tartaric acid made mto a strong solution , acute abdommal pam and 
vomitmg quickly occurred, followed in a few hours by diarrhoea , death, from exhaustion, 
took place on the seventh day At the autopsy there were mdications of general pentonitis 
with subserous haemorrhages on the stomach , erosions were found in the oesophagus, and 
the mucous membrane of the entire mtestmal tract was mflamed 

The Treatment would be to neutralise the poison with alkalies and to give astrmgents 
and opium 


POTASSIUM. 

Potassium Hydroxide (KOH) is met with as a poison m the impure con- 
dition m which it IS used in the arts and manufactures It has a strongly 
caustic action on the tissues, and on account of its affinity for water the effects 
produced by it tend to radiate to a considerable distance from the spot to which 
it IS applied It combines with fatty matters and decomposes the soft structures, 
leaving a greasy mass which keeps soft and moist , the local damage thus 
differing from that produced by the mineral acids In the form of a basic 
carbonate— as pearl ash it acts much in the same way 

Symptoms. — When a strong solution of potash is swallowed an immediate 
burning sensation is experienced in the mouth and throat, which extends to 
the stomach and radiates over the abdomen Vomiting usually occurs , the 
vomited matter has a strong alkaline reaction, is slimy and may be coloured 
by blood which escapes from the inner surface of the stomach and oesophagus , 
shreds of mucous membrane are generally present in the vomit Purging is 
not unfrequent Collapse quickly occurs , the pulse is thin and feeble, and the 
surface is cold and clammy The lips, tongue, and inside of the mouth are 
red and swollen Convulsions may occur as in sulphuric acid poisoning Stric- 
ture of the oesophagus is very liable to follow m cases in which the immediate 
symptoms are recovered from 

Fatal Dose.— The smallest recorded fatal dose is 40 grains , usually a much 
larger dose would be required, probably 3 or 4 drachms Death has occurred 
within a few hours , more frequently it results after weeks or months from 
secondary symptoms 

Treatment. — Vegetable acids, as acetic (vinegar) or utric (lemon juice), 
in a dilute form, should be given, with olive oil, demulcents, and opium The 
stomach tube must not be used 

Post*mortem Appearances.— The bps and, possibly, the surrounding skin 
on the face may show traces of the caustic action of the poison Within the 
mouth the mucous membrane will be softened and of a brown colour, in parts 
it will probably be detached In recent cases the tongue will be swollen and 
inflamed, the mucous membrane of the pharynx and oesophagus presenting 
more or less the same appearance The mucous coat of the stomach is inflamed 
and softened, the colour is not constant, sometimes it is bright red and at 
others dark , it may be completely or merely superficially eroded in parts 
If, as IS frequently the case, the patient survives some weeks, stricture is 
usually found at the lower end of the oesophagus or at the pylorus 

Chemical Analysis. — The organic substances containing potash may be evaporated to 
dryness and mcmerated to bum ofl the organic matter The residue is then dissolved m 
a small quantity of water, slightly acidulat^ with hydrochloric acid, and precipitated with 
platmic chlonde , precipitation may be aided by the addition of alcohol The precipitate, 
dried and then washed with alcohol m small quantities imtil it comes away colourless, is 
agam dned and weighed , 100 parts correspond to 19 272 parte of potash 


^ Bnt Med J<mrn , 1893 
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Tests. — If there is much potash present in the original solution it may be 
directly precipitated as a double salt with platimc chloride A saturated solu- 
tion of tartaric acid also precipitates potash Before the suspected substance 
IS submitted to analysis, its alkaline reaction should be ascertained The 
spectroscopic reaction of potash is too delicate to be of much use, as it demon- 
strates the presence of the alkali in the tissues and in articles of food that may 
accidentally be present 


SODIUM. 

Sodium Hydroxide (NaOH), or caustic soda, is largely used in manufactures, 
but cases of poisoning, which are usually accidental, are not frequent 

The symptoms, lethal dose, treatment, and post-mortem appearances are 
precisely the same as in poisoning with potash 

Chemical Analysis — For toxicological purposes there is no satisfactory chemical test 
for soda , it is best identified by exclusion If there is a solid residuum after evaporation 
and mcinoration of the suspected substance, and both it and the original substance yield 
a marked alkalme reaction, and no precipitate is formed on the addition of platimo chloride 
to a concentrated solution of the mcmerated product, the alkali which is proved to be present 
will be soda Absence of the alkaline earths must be ascertained The spectroscopic re- 
action of sodium 18 useless in toxicological investigations on account of the ubiquitous 
presence of its salts 

AMMONIA. 

Ammonia Water (NH 4 OH), also known as spirits of hartshorn, consists 
of a solution of gaseous ammonia in water When freshly prepared the gas 
H freely given off, and serious results have followed its inhalation when large 
bottles containing the solution have been broken The gas attacks the struc- 
tures of the larynx and the mucous lining of the lower air-passages, often 
producing alarming dyspnoea , it is to this characteristic that the special 
features of ammonia poisoning, as compared with the effects produced by the 
fixed alkalies, are due, Monro and Workman^ record three fatal cases of 
poisoning by gaseous ammonia which occurred in a cold storage from bursting 
of the pipe of a refrigerator through which ammonia gas was being forced by 
a pump In two of the cases, death took place on the third day from asphyxia, 
caused by severe broncho-pneumonia The dead body of the third man was 
found near to the fractured pipe 

Symptoms. — Immediately after swallowing strong ammonia water a violent 
burning sensation is experienced from the mouth down to the stomach, which 
is followed by vomiting, and often by purpng , the ejected matter may contain 
blood The epithelial layer of mucous membrane is at once stripped off and 
the mouth feels as though it were filled with “ skins ” Some of the vapour is 
sure to be drawn into the larynx, producing a sensation of suffocation, which 
IS followed by a real difficulty of respiration from tumefaction of the glottis , 
the breathing is noisy and stridulous, and the greatest distress is manifested 
from fear of impending suffocation The voice is at once rendered feeble and 
hoarse, or it may be entirely gone The patient is continuously occupied in 
attempts to nd himself of the detached membrane and viscid mucus which 
accumulate in the mouth He sits up in bed with an extremely anxious ex- 
pression, pointing towards the throat and intimating an earnest desire for relief 
He suffers from intense thirst, which his condition disables him from alleviating. 
The symptoms of collapse are present small pulse, cold, clammy surface, 
^ Glasgow Med Joum., 1898. 
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sunken features, and, usually, great restlessness If the case goes on to a fatal 
issue, coma usually supervenes, the breathing becomes more and more difficult, 
partly from swelling of the mucous lining of the air-passages, and partly from 
excessive secretion of mucus Even when the symptoms are at their worst 
and death appears imminent, recovery may take place so far as the immediate 
condition is concerned , the breathing improves, the patient becomes able to 
swallow and to dislodge the mucus, and in a comparatively short time is out 
of danger In one case of this kind, which was under the author’s care in the 
Salford Royal Hospital, the patient (a woman), who had swallowed more than 
an ounce of commercial ammonia water, became gradually more and more 
collapsed, dyspnoeic, and cyanosed, until tracheotomy was contemplated 
She recovered from the acute stage, but, later on, developed stricture of the 
oesophagus at its lower part Another case ran a different and exceptional 
course A woman aged forty-two drank an amount not exceeding one ounce 
of ordinary liquor ammoniiB the day before admission Her chief distress was 
pain and difficulty in swallowing For ten days she continuously improved , 
there was neither vomiting nor diarrhoea On the eleventh day she suddenly 
became collapsed , haemorrhage from the bowels occurred, but there was no 
hsematemesis She died in a few hours On section the cBsophagus was found 
to be extreemly soft and fnable at its lower end The stomach was distended 
with blood clot , at the cardiac end the stomach wall was very thin and fragile 
The duodenum was entirely filled with blood clot, but its walls were healthy 
The rest of the bowel contained blood, the walls being also healthy Pregnant 
women frequently abort in consequence of ammonia poisoning 

When recovery from the acute stage takes place, apepsia — due to destruc- 
tion of some of the gastric glands — and stricture of the oesophagus or of the 
pylorus are to be feared 

Fatal Dose. — This is difficult to estimate, as the amount of gas present 
in a given quantity of the solution is subject to great variation Two drachms 
have proved fatal, and recovery has taken place, as in the above-mentioned 
case, from more than one ounce Death has taken place in a few minutes 
The usual period for acute cases is twenty-four to forty-eight hours , when death 
IS due to secondary effects life may be prolonged for years 

Treatment is the same as in the case of the fixed alkalies, special attention 
being paid to the respiratory symptoms, such as placing the patient in a tent, 
the air of which is rendered moist with steam 

Post-mortem Appearances. — If death takes place m the acute stage the lips 
are swollen, the mucous membrane of the mouth is softened and more or less 
detached, a similar condition existing along the oesophagus and, possibly, in 
the stomach Immediately after the poison is taken the mucous membrane 
presents a white appearance, but it quickly changes to an angry-lookmg red , 
the whole thickness or the epithelial layer only of the membrane may be detached 
In severe cases the muscular coat of the oesophagus or of the stomach is also 
softened and completely disintegrated actual perforation is of exceptional 
occurrence The effects of the poison rarely pass beyond the stomach The 
laryngeal mucous membrane is infiltrated and thickened , it has been observed 
to be eroded and, in some cases, to be covered with exudation, formmg a kind 
of false membrane The condition of the laryngeal mucous membrane is usually 
attributed solely to the action of the vapour, but the appearances in one or two- 
cases that the author had seen led him to believe that some of the liquid am- 
moma may not unfrequently be drawn into the larynx by spasmodic attempts 
at inspiration due to the extreme imtation set up by the vapour at the moment 
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of swallowing the poison The smaller bronchi have been found to contain 
tubular casts The kidneys may be inflamed The chronic cases show corre- 
sponding post-mortem indications to those met with under similar conditions 
in poisoning with the fixed alkalies 

Chemical Analysis — Ammonia is recognised by its odour , it may be separated from 
organic admixture by distillation , if the solution containing the ammonia is not alkaline, 
it may bo neutralised with calcined magnesia before distillmg The gets is received into 
water acidulated with hydrochlonc acid, and the ammonia is afterwards precipitated with 
platmic chloride in excess, the precipitate, being washed with alcohol to remove the excess, 
^ned and weighed 100 parts correspond to 15 68 parts of NH 4 OH The ammonia separated 
by distillation may be estimated volumetrically, if preferred If putrefaction of the tissues 
is m progress it is of little use to examine them for ammonia as a poison, since it is evolved 
from decomposing nitrogenous organic matter 

Tests.— Ammonia responds like potash to platmic chloride, and to tartaric 
acid , it gives a brown precipitate with Nessler’s reagent, and white fumes 
in the presence of gaseous hydrochloric acid 

Ammonium Carbonate [(NH 4 ) 2 C 03 ] when swallowed in large doses produces 
symptoms and organic changes resembling those produced by uncombmed 
>ammonia 


CHAPTER XXX 

IRRITANTS. 

SALTS OF POTASSIUM. 

Potassium Nitrate (KNO3), saltpetre, or sal prunella, when swallowed in doses 
of one ounce or more, produces violent pain in the stomach and abdomen, 
with vomiting and purging, the ejected matter sometimes containing blood 
Collapse occurs and is evinced by cold surface bedewed with sweat, and small, 
rapid, irregular pulse, which may subsequently become slow Occasionally 
laboured respiration, unconsciousness and convulsions, pains in the loins, 
cramps m the calves of the legs, muscular twitchmgs, parsesthesiee, paralysis 
of the limbs and aphonia have been observed Death is usually preceded by 
coma , it may take place suddenly from heart paralysis Gastric derangement 
may persist for a considerable time after the acute symptoms have subsided 
Fatal Dose. — The smallest recorded fatal dose is two drachms, which caused 
the death of a man aged forty Recovery has taken place after one ounce 
Death has occurred in from five to sixty hours 

Treatment.— Empty and wash out the stomach , give ice and opium to 
allay the sickness and pain, and alcohol if necessary Mustard may be applied 
over the region of the stomach Warmth and the recumbent posture are to 
be maintained 

Chemical Analysis. — If fluid, the suspected substance is filtered , if pul- 
taceous, it is extracted with water and then filtered The filtrate is evaporated 
to a small volume and the salt allowed to crystallise out The crystals are 
tested for nitnc acid and for potash 

Potassium Chlorate (KCIO3) possesses peculiar toxic properties When 
taken in large doses, the red blood corpuscles are broken up by it, and the 
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hflemoglobin is converted into metbsemoglobin The mode in which the effects 
are produced is still m doubt , some observers hold that the salt is not de- 
composed within the organism, and, therefore, that the toxic effects are due 
to its specific action , others have demonstrated by experiments that when 
mixed with certain organic substances, such as pus and fibrin, the salt gives 
off oxygen Binz^ states that after prolonged action of these substances on 
potassium chlorate, the presence of chloric acid cannot be demonstrated If 
blood IS mixed with potassium or sodium chlorate to the amount of 4 per cent , 
it becomes syrupy, and on spectroscopic examination shows the bands of 
methsernoglobm, either alone or in combination with those of oxyhaemoglobm 
The stroma of the red corpuscles parts with the hsemoglobin, which is subse- 
quently changed into methajinoglobm, and the debris of the corpuscles produces 
certain pathological conditions which will be described among the post-mortem 
appearances 

Symptoms. — When large doses are taken the first symptoms arc those of 
gastro-mtestmal irritation , vomiting, pain m the stomach and bowels, with 
more or less collapse Shortly after, pam is felt in the lumbar region , the 
urine, which may contain albumin, is diminished, also suppressed , heemoglobin, 
inetheemoglobm, and hsematin have been found in it The skin becomes cyanosed, 
and subsequently it is frequently jaundiced Landerer * considers the jaundice 
to he partly polycholic and partly haematogenous Palpation may reveal en- 
largement of the liver and the spleen The patient is delirious, or apathetic 
and somnolent At this stage the blood is brownish m colour and somewhat 
viscid , examined microscopically, colourless erythrocytes (the stroma of the 
red corpuscles) are seen along with normal corpuscles, interspersed with granular 
particles of free heemoglobm, or of methaemoglobin The white corpuscles are 
increased in number The combined spectra of hsemoglobin and methsemoglobm 
will be present Recovery may take place even when the symptoms have arrived 
at a very critical stage , when death occurs, an interval of several days usually 
elapses after the reception of the poison Jacob ® records the case of a woman 
aged thirty-nme who, after taking about twenty-five grammes (six and a half 
drachms) of potassium chlorate, became blue in the face, ears, fingers, and toes , 
ahe suffered from severe dyspnoea and the pulse was thready At first active 
leucocytosis occurred , subsequently it almost ceased The red corpuscles 
became paler and paler till scarcely a normally coloured one was present, 
shadows ” were numerous , granular masses of colouring- matter, both free 
and also within the stroma of the corpuscles, were seen , the red corpuscles 
which escaped granular changes showed poikilocytosis On the fifth day the 
red corpuscles amounted to only 2,225,000, whilst the leucocytes reached 
14,800 per cubic millimetre , the hsemoglobin was reduced to 20 per cent 
At the first, methsemoglobm, but after the second day, only hsemoglobin, was 
present in the urine, which in red corpuscles were also seen On the sixth day 
ufter taking the poison the patient died suddenly, and at the autopsy the spleen 
and kidneys were found enlarged and the lungs were gorged with blood Ashby * 
saw a child fourteen months old that had been given about five grains of potas- 
sium chlorate three times a day for three weeks It was ansemic , the gums 
were spongy and from them oozed brownish-coloured blood The unne was 
brownish in colour and the liver and spleen were much enlarged Death occurred 
from cardiac syncope Schachtrupp ® records two cases in which death followed 

^ Arch / exp Pathol , 1879 * Berltner Htn Wochenschr , 1897 

*Deut Arch f kltn itfei , 1891 ^ Edtn Med. Journ , IS99 

• Ptssert , Halle, 1896 
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the use of potassium chlorate as a gargle without any being intentionally 
swallowed Rosselli ^ records a case in which the free use of a gargle of con 
centrated solution of potassium chlorate was followed by toxic amblyopia , 
recovery took place 

Fatal Dose is uncertain , in one case six and a half drachms, and in another 
one ounce and a half respectively, caused death The fatal period ranges from 
SIX hours to as many days 

Treatment. — The stomach should be emptied and washed out The after 
treatment will be symptomatic Diuretics and vapour baths, with fomentations 
or dry-cupping of the lumbar region, may be indicated 

Post>mortem Appearances. — The mucous membrane of the stomach has 
been found swollen, softened, and easily separated from its bed , it may exhibit 
small ecchymoscs The mucous membrane of the duodenum may present 
a similar swollen and softened appearance The blood, dark-brown in colour, 
is inspissated and sticky, when diluted with water it is chocolate-coloured 
and yields the spectroscopic reaction of methsemoglobin , under the microscope 
a large number of altered corpuscles are seen, which for the most part are 
shrunken and of knotty outline, together with numerous small free granules 
The kidneys are also chocolatc-colourcd, and on section show the most intense 
colour in the medullary portion , the glomeruli as small dots are visible to the 
unaided eye Examined microscopically, the straight and convoluted tubules 
are filled with a reddish-brown deposit formed of tlie debris of the red blood 
corpuscles , tlie epithelium is swollen and cloudy The spleen has been found 
enlarged and of a peculiar reddish-brown colour , besides normal red corpuscles 
the pulp may contain colourless erythrocytes The liver may be enlarged, its 
cells showing cloudy swelling with occasional pigmentation 

Chemical Analysis — Tests. — The presence of potassium chlorate may be 
ascertained by adding a few drops of sulphuric acid to a solution containing 
the salt, and sujfficient indigo sulphate to produce a moderately deep blue colour , 
two or three drops of sulphurous acid added to the mixture cause the colour to 
disajipear If in organic admixture, some of the potassium chlorate may be 
separated by dialysis and examined as above 

Several other salts of potassium and sodium — as the chlorides, sulphates, 
and carbonates-- act as irritants when swallowed in large doses 

BARIUM. 

Barium Chioride (BaCl2,2H20) has been taken in mistake for Epsom salts 
and other saline purgatives It has been taken for suicidal purposes in the form 
of rat poison, into the composition of some varieties of which it enters 

Symptoms.— In poisonous doses it acts locally as an irritant, and centrally 
as a nerve-poison In from a few minutes up to an hour or more after the 
poison IS swallowed, violent pain is felt in the stomach and abdomen, accom- 
panied by extreme nausea, which is followed by severe vomiting and purging 
The action of the heart is feeble and irregular, and pain may be experienced 
in the cardiac region The respirations are slow and laboured , ^the bronchi 
may become filled with mucus, causing dyspnoea and cyanosis The implication 
of the nervous system is further shown by nnging in the ears and diplopia , 
pains in the limbs, coma, convulsions, and, in some instances, paralysis Tactile 
sensation is often unaffected, and in the early stage the intelligence remains 
unimpaired 

' Bollei. ddl’Ospedale oftalm, dt Romif 1903 . 
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Barium is eliminated by the kidneys and bowels , some of the amount 
taken is deposited in the bones Mendel and Sicher^ state that barium is 
eliminated feebly by the kidneys, but more copiously by the bowels, though 
the rate of elimination is slow 

Fatal Dose. —One teaspoonful of the powder has caused death A man aged 
fifty-five died in ten hours after swallowing a mouthful of a solution containing 
130 grains of barium chloride (Stern) ^ The fatal period has been as shoit 
as one hour, and has extended to seven days 

Treatment. — The stomach-tube should be used, or an emetic given unless 
vomiting has spontaneously occurred Sodium sulphate or magnesium sulphate 
should be given in large doses - half an ounce to an ounce or more Hyiio- 
dermic injections of morphine and external warmth are useful 

Post-mortem Appearances. The mucous membianes of the stomach and 
of the duodenum may be swollen and diftusely injected, or spotted with ecchy- 
moses , in one instance the stomach was peiforatcd , on the othei hand death 
from a teaspoonful of baiium nitrate has occurred in five hours without any 
significant hypeidemia of the gastric mucous membrane, or other indications 
of irritation, being found at the autopsy Particles of the poison have been 
found m the stomach in a case in which it was taken m the form of barium 
carbonate 

Chemical Analysis- Tests.— The presence of a salt of barium in organic 
admixture can be readily ascertained by rolling up the end of a piece of thin 
platinum wire into a small ball, dipping it into th(‘ mixture, and transfeiiing 
it to a Bunsen flame , a minute quantity of barium reveals itself by colouring 
the flame green , the experiment is best conducted in a darkened room If 
the green flame is examined with the spectroscope, the flame-spectrum of barium 
will be seen After taking up and drying some of the suspected fluid on the 
ball, the leactioii will be rendered more distinct by dipping the wire in strong 
HCl 

A solution of barium m organic admixture may bo evaporated to dryness and inciner- 
ated , the product is drenched with BNOj, and the excess of acid volatilised The nitrate, 
dissolved in water, may then bo tested by axldmg dilute or an alkaline sulphate, 

either of which pioduces a white precipitate insoluble m HNOj , it is also pi-ecipitatod by 
a solution of KOH , a solution of potassium chromate produces a yellow precipitate insoluble 
in acetic, but soluble in hydrochloric, acid If the barium is present as phosphate , or sul- 
phate, it must bo boiled with a concentrated solution of potassium carbonate for some 
time, and filtered , the filtrate is precipitated with dilute 11 ^ 804 , and the insoluble sub 
stance on the filter is dissolved in HCl, diluted with water, and also precipitated with H 2 SO 4 
The combmed precipitates, after washmg and ignition, are weighed , this gives the amount 
of barium present as sulphate The absence of strontium and calcium should be ascertamed 
by moans of the spectroscope Death has occurred within thirteen hours after the victim 
had swallowed more than a teaspoonful of barium nitrate, and yet chemical exammation 
of the viscera failed to reveal any trace of its presence 

Other salts of barium — the carbonate, nitrate, and acetate — have acted as 
poisons 

Strontium salts cannot be regarded as poisonous , the bromide, lactate, 
and mtrate have been administered medicinally in large doses , as much as 
200 grains of the mtrate have been given in one day 

* Amer Journ of Physiol , 1906 * Zeitschr f Med Beamte, 1896 
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MAGNESIUM. 

Magnesium Sulphate (Mg8()4,7HjO), or Kpsom salts, is usually regarded as a harmless 
purgative, but m largo dost s it has caused death In experiments on animals it has been 
tound to paralyse the respiratory movements, and also those of the heart The former of 
these eff( cts is well illustrated by the following case re]K)rtod by Sang ^ — A woman, aged 
thirty five, dissolved four ounces of Epsom salts in some warm water and drank the solution 
When seen shortly after she complained of a burning pain in the stomach and bowels, and 
a t hoking feeling, with a sensation as though she was losing i)Ower of her legs and arms , 
thcn> was neither vomiting nor jmrgmg , the pulse was 9b pt^r minute An emetic of zinc 
sul])hate was administered, but did not act, and before the stomach tube could be obtained 
profound collapse occurred The pupils were dilated , the muscles of the face twitched, 
and there was complete paralysis , she then became comatose, and died in one hour and 
tuenty minutes after swallowing the salts The radial pulse was felt two or three minutes 
after the respirations had ceased 

t’hnstison relates the case of a boy, aged ton, who, after swallowing two ounces of Epsom 
salts, was observed to stagger and appear very ill Half an hour after, the pulse was scarcely 
perceptible, and the respirations were slow and laboured , in ten minutes more he died 
without vomiting having taken place Luff * investigated the case of a girl aged twenty 
A\ho apparently died fiom syncope in consequence of taking one ounce of Ejisom salts on 
an empty stomach , the gastric mucous membrane was not inflamed 


ARSENIC. 

Metallic Arsenic is probably not poisonous , but, as it easily undergoes 
oxidation in the digestive tract, it may produce the usual symptoms of arsenical 
poisoning A preparation known as lly-powder, which consists chiefly of finely 
divided metallic arsenic, probably along with some arsenious oxide, is strongly 
poisonous 

Arsenious Oxide (As 40 g), often called arsenious acid, or white arsenic, is 
the form in which arsenic is chiefly used as a poison When fresh, it is a glassy- 
looking substance, with smooth vitreous fracture , after being kept some time 
it becomes white and opaque, resembling porcelain In the form of powder 
it looks like flour, for which on several occasions it has been mistaken with 
fatal results It has little taste, and having no colour, is easily administered 
for homicidal purposes , it has one compensating property —that of slight 
solubility in water The solubility of arsenious oxide vanes according to its 
molecular state, which is not constant, its density slightly diminishing with age , 
consequently, not only do the transparent and opaque varieties vary in respective 
solubility, but each individual specimen tends to differ from the rest When 
the opaque variety is boiled with water for some time, 115 parts are dissolved 
per 100 parts of water , on cooling, from 2 5 to 3 parts of arsenious oxide per 
100 of water are retained in solution , crystalline arsenious oxide is slightly 
less soluble Cold water dissolves about ^ gram to 1 gram of arsenious oxide 
per ounce , the solution slightly reddens litmus paper In acids and in alkaline 
solution arsenic is much more soluble The law requires that, when arsenic 
is sold in quantities of less than 10 lbs , it shall be mixed either with soot or 
with indigo, at the rate of 1 J ounces respectively to the pound of arsenic 

When powdered arsenious oxide is added to water, or to liquid food, some 
of the finer particles float on the surface, forming a kind of white scum which 
cannot be got nd of by stirring , the appearance produced is very significant, 
and should be remembered when examining fluids which are suspected to have 
had arsenic added to them 

When combined with potash or soda, arsenious oxide is relatively much 
‘ The Lancet^ 1891 * Loc, cii. 
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iiore soluble, and in this form it is used for domestic and other purposes, as 
;vp11 as in medicine Some kinds of “ fly-papers ” are saturated with sodium 
n potassium arscnite, and much stronger solutions of arsenic can be obtained 
)y soaking such papers in small quantities of water than by dissolving aisenious 
ixide itself , this fact has been utilised for criminal purposes 

Arsenic Acid [AsO(OH) 3 ] is used m the manufacture of aniline colours, 
ind, in combination with sodium, as a fly poison , it is less poisonous than 
irsenious acid 

Arsenious Sulphide (AsgSg), or orpiment, is almost insoluble in water, and 
vhen pure is said to be poisonous, the commercial variety usually contains 
incombined arsenious oxide 

Copper Arsenite (CUHASO 3 ), or Schecle’s green, and a mixture of copper 
irsemte and copper acetate, known as Schweinfurt green, though insoluble 
n water, are partially dissolved by the gastric ]uice These pigments have 
iroduced toxic effects by their presence in the atmosphere in a state of minute 
livision, the particles being derived from wall-paper or fabrics coloured with 
.hem Copper arsenite dissolved in ammonia-water changes from green to blue, 
vhich IS evidence of the presence of copper , on adding a crystal of silver nitrate, 
yellow Silver arsenite forms round the cr) stal 

Arsenuretted Hydrogen (ASH3) is extremely toxic , it has produced poisonous 
effects in workmen who have been subjected to its influence when using hydro- 
ihloric acid contaminated with arsenic, to prepare iron for ‘ galvanising,” 
ind also in the separation of silver from zinc Serious results have followed 
ts accidental inhalation in the laboratory 

Sodium Gacodylate [AslCHglgNaOg], and some other organic compounds 
ff arsenic, are but slightly toxic Six to ten grains of sodium cacodylate (about 
^qual to 4 to 6 grams of AS 4 O 4 ) have been administered daily for several con- 
secutive weeks without ill-effects On the other hand, symptoms of arsenical 
poisoning have been caused by very much smaller doses There are other 
jrganic compounds of arsenic which are virulent poisons 

Eczematous eruptions on the legs have been caused by wearing stockings 
coloured with aniline dyes prepared with arsenic 

Salvarsan, or dioxy-diammoarsenobenzol, which is now extensively used 
in the treatment of syphilis, has been responsible for a considerable number 
di deaths, most of which are attributed by Mentberger ^ to arsenical poisoning 
Strathy, Smith and Hannah ^ have reported a series of 58 cases of poisoning 
by salvarsan, eight of which were fatal Of the patients who died, one was under 
20, four between 20 and 30, and three between 30 and 40 years of age The 
greatest number of doses of salvarsan given was 11, and the least 4 The largest 
imount of salvarsan administered was 6 95 grammes, and the smallest 2 2 
grammes The average time onset of symptoms after the last dose was 41 days, 
the longest interval 48 days, and the shortest 18 days The time which elapsed 
between the onset of the symptoms and death ranged from two to eleven days, 
bhe average bemg five days The symptoms were similar in every case, sudden 
onset of jaundice being rapidly followed by nausea, epigastnc pain, stupor, 
heematemesis, delirium, and death Post-mortem, the most striking feature 
was acute atropy of the liver and degenerative changes in its parenchyma 
In the 50 non-fatal cases, jaundice was the most prominent symptoms, 
being exhibited by 39 It appeared within ten days of the onset of toxic symp- 
toms, and lasted on an average for four weeks Eight cases exhibited dermatitis, 

' Entwieklung und gegenwartiger stand der Arsentherapie der Syphilis, 1913 
• Lancet, April, 1920 
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two showed peiipheral neuritis, and two nephritis The writers consider the 
symptoms to liave been due to delayed arsenical poisoning 

Acute Arsenical Poisoning. 

Symptoms - The mteival between the reception of the poison and the 
first appearance of the symptoms is determined by several conditions In a 
state of solution the same dose acts moie quickly than when administered in 
the solid form , the presence of food in the stomach tends to retard, and the 
absence of it to accelerate, the onset of the symptoms The inteival ranges 
from ten minutes, or even less, when a stiong solution is swallowed on an empty 
stomach, to twadve or eighteen houis under converse conditions If a poisonous 
dose of undissolved arsenious oxide is taken into a full stomach, and the rccij)ient 
immediately after retires to bed and sleeps an unusually long period of quiescence 
may follow The usual period is from half an hour to an hour In a typical 
case a sensation of heat rapidly developing into a vioh'ut burning pain, is felt 
m the throat and stomach , then follows nausea, with uncontrollable vomiting 
and a sensation of constnction m the gullet The vomited matter at fiist con- 
sists of food that may be piesent in the stomach along with opa(i[ue white 
masses consisting of mucus mixed with arsenious oxide, if the poison has been 
administered as a powder or only jiartiall^ dissolved if comnieicial aisenic 
mixed with soot oi mdigo-blue has been taken, the eaily vomit will piobably 
be correspondingly tinged After the contents of the stomach have been ejected, 
the vomit may consist of slimy miK us, or of fluid resembling iiee-w^atei, which 
may lontain blood, or it may be bile-stained Soon after the commencement 
of the vomiting, jiurging sets in, accompanied by distressing tenesmus, and, 
frec^ucntly, by a burning sensation in the rectum , after the evacuation of any 
feeces contained by the bowels, the dejections tend to assume the rice-water 
appearance, and they may contain blood The pain in the stomach is usually, 
but not always, increased on pressure The patient suffers from intense thirst 
attenqits to relieve it being immediately followed by rejection of the swallowed 
fluid 

The feeling of sinking or depiession, which precedes the piimary vomiting, 
develops into one of extreme piostration and collapse , the face presents an 
apjiearance of great anxiety, the features are sunken the surface is cold, moist, 
and cyanosed— especially the limbs the pulse is small and thready, respiration 
is laboured, and the voice is hoaise As a lule, the tongue is at first thickly 
coated with a white fur , subsequently it often becomes red at the tip and round 
the edges , sometimes it is unnaturally red ovei its entire surface Owing to 
the profuse vomiting and purging ancl the reduced arterial tension the urine 
is scanty, and it may contain albumin or blood , attempts to urinate are painful 
Cramps, especially in the calves, torment the sufferer, who tosses about to obtain 
relief Death may be preceded by coma, which is not unfrequently accompanied 
by clonic or tonic sjiasms, or consciousness may be maintained to the end 

It will be observed that in many respects the symptoms strongly resemble 
those of cholera , when that disease is epidemic, errors in diagnosis may easily 
be made If doubts arise m the medical attendant’s mind, he should examine 
the excretions for arsenic 

The above description of the symptoms of acute arsenical poisoning embraces 
the principal features of a typical case , it is not to be inferred, however, that 
all these symptoms invariably occur m every case, nor that their progress is 
always precisely the same 
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In exceptional instances the poison seems to spend its force on the nerve- 
centres, the gastro- enteric symptoms being less pronounced, or they may be 
entirely absent In such cases, from the very first extreme collapse occurs 
with superficial and deep ansethesia of the limbs, faintness, extremely small, 
feeble pulse, and coma, which quickly comes on, and terminates in death within 
SIX or eight up to twenty-four hours Complete general paralysis may be present 
some hours before death 

In criminal poisoning repeated doses of arsenic may be given, a mode of 
administration which considerably modifies the course of the symptoms The 
early doses produce gastro- enteric disturbance shown by vomiting, purging, 
pain in the stomach, foul tongue, loss of appetite, and a feeling of depression 
and languor , as the symptoms arc passing off, but probably before they have 
quite subsided, another dose of the poison is given and the acute symptoms arc 
leneucd In these cases, some of the symptoms of chronic arsenical poisoning 
are also present , there may be itching and smaiting of the eyeballs and the 
margins of the lids, the conjumtivai being reddened and granular, a similar 
hyjiersemu condition of the mucous membrane of the fauces and throat causes 
constant hawking, apart from actual vomiting, the patient having a sensation 
as though a hair was m his throat The tongue and mouth are diy, the foimcr 
being either thickly coated or red and irritable looking The skin has an un- 
healthy, half-jaundiced hue and may display erythematous or eczematous 
eiuptions More pronounced symjitoms of neuritis occur in the acute form of 
poisoning — Creeping and tingling, especially in the fingers numbness of the 
hands and feet , severe cramps, not limited to the calves , dropping of the 
ankles when the patient is lying on his back in bed, and extreme tenderness 
of the muscles on jjressure The patient is very restless and cannot sleep, and 
in the early stage the temperature will probably be slightly elevated 

The acute and chronic symptoms may be combined in variable proportion 
not necessarily corresponding to the length of time the patient has been under 
the influence of the poison In some cases in which life has been prolonged 
for several days after the hrst inception of the poison, there may be almost 
entire absence of the chronic features, while m others several may appear within 
the first twelve hours Diarrhoea, instead of coming on at once, may be delayed 
for one or more days, the abdomen being either tender or free from tenderness 
in the interval In the case of R&j v Mayhnch (Liverpool Assizes, 1889), 
m which the accused was found guilty of having caused the death of her husband 
by the administration of arsenic, evidence was given that purging did not 
occur until the third or fourth day, the abdominal pam being less violent than 
is usually the case there was also absence of cramps in the calves, which, 
however, is a less constant symptom than diarrhoea In the case of the Due 
de Praslin,^ the abdomen was painful and distended during the first four days 
after taking a fatal dose of arsenic, but there was only one evacuation of the 
bowels Anderson ^ records a case where after nearly complete recovery had 
occurred death took plate on the fifth day from intestinal haemorrhage 

The combinations of arsenic with copper produce the usual symptoms of 
arsenical poisoning In one case related by Seidel,^ a girl aged nineteen swallowed 
a tablespoonful of mixed paint, the basis of which was Schwemfurt green, 
she died m sixteen hours, indications of the presence of the pigment were 
found in various parts of the digestive tract Huber * relates the case of a man 
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who took about 4 grammes of Schwcmfurt green , he recovered from the im- 
mediate effects, but suffered severely from arsenical paralysis 

Death has resulted from the application of arsenical paste to destroy morbid 
growths, and m infants from the use of nursery-powder adulterated with 
powdered arsenious oxide Arsenic has been used as a cosmetic , m the case 
of female poisoners with arsenic, any of the substance traced to their possession 
is generally accounted for on this ground Applied as a solution for a limited 
time to the unbroken skin of an adult, it would not be absorbed to any dangerous 
extent, if at all Very exceptionally arsenic has been surreptitiously introduced 
into the vagina with homicidal intent and has caused death This mode of 
administration is of ancient origin, a tract printed m 1598 gives an account 
of the trial and condemnation of one Henry Robson, a fisherman of Ryl,’' 
for thus poisoning his wife, who died five days aftei wards Ilaberda ^ records 
a unique case of a giil aged twenty-four who inserted arsenic into her vagina 
with suicidal intent and died two days after admission into hospital , isolated 
hsemorihages and advanced fatty changes were found after death Chabmat^ 
records a case of fatal poisoning by arsenic from the application to the breast 
of an ointment composed of arsenious sulphide and butter arsenic was found 
m the internal organs If the orpiment was pure the case proves that, although 
insoluble, it is not so inactive as is generally supposed 

Fatal Dose.-- Two grams of arsenious oxide have jiroved fatal, recoveiy 
has taken jilace after a teaspoonful When a fatal dose is taken the symptoms 
usually persist continuously until death takes place, which occurs m from 
twelve to forty- eight hours Life is not unfrequently prolonged beyond the limit 
here stated , m such cases there are usually remissions m the course of the 
sym])toms The Due de Praslin lived until the sixth day , Maybrick lived 
until the eighth day , and m exceptional cases death has not occurred until 
the fourteenth or even the sixteenth day In one case, after a large dose, death 
took place m twenty minutes , it has not unfrequently occurred m fioin two to 
three hours 

Treatment.- Evacuate the stomach with the tube, or an emetic, and then 
give freshly-precipitated ferric oxide prepared by adding ammonia-water, or 
a solution of potassium carbonate, to the tincture of iron perchloride , the pre- 
cipitate IS strained off and administered suspended m water Calcined magnesia 
may be substituted if ferric oxide cannot be obtained Demulcents and sub- 
sequently morphine should be given, together with the application of external 
warmth 

Post-mortem Appearances.— Externally the body may present a somewhat 
shrunken appearance, the eyeballs being sunk, and the surface may be slightly 
cyanosed , these appearances are by no means invariable Rigor-mortis some- 
times lasts unusually long The important internal signs are afforded by the 
stomach and mtestines. On opening the stomach, indications of intense in- 
flammation present themselves , the whole of the mucous membrane may 
have a reddened velvety look, or the appearance may be limited to the greater 
cuivature and the posterior part, or it may exist in two or more separate spots , 
the colour may be dark red or bright vermilion Usually small dots or streaks 
of a darker colour are more or less numerously distributed over the inner surface 
of the stomach, which is frequently corrugated , this appearance is not invari- 
able it has been found absent in cases in which arsenic in a soluble form was 
administered In some parts larger-sized submucous haemorrhages may be 
seen. The surface of the mucous membrane is occasionally eroded, and particles 
^ Wtener khn Wochenschr , 1897 * Annales d’Hyg^ene^ 1890 



ARSENIC. 


375 


of undissolved arsonious oxide are not unfrequently found embedded at or 
near the spots so attacked Very rarely, the inflammatory condition has gone 
on to gangrene or to perforation , softening of the mucous membrane, so that 
it can be easily separated from its bed, is less rare, and the w all of the stomach 
IS sometimes thinned The more profound lesions of the stomach wall are 
caused by the local action of the poison present in the solid form, in addition 
to the changes which are due to absorption When a fatal dose of arsenic has 
entered the system by some other channel than the mouth, the post-mortem 
evidence of gastritis is nevertheless jiresent , like some other poisons, arsenic 
IS partially eliminated through the stomach, irrespective of the mode of its 
administration The duodenum generally participates in the appearance pre- 
sented by the stomach , the signs of inflammation may be limited to a few 
inches below the pylorus, or they may extend the whole length of the duo- 
denum The jejunum has also been found inflamed, and the rectum frequently 
so Along with signs of diffuse inflammation in the intestines, small submucous 
hsemorihages may sometimes be seen , the solitary glands and Foyer’s patches 
arc often swollen The oesophagus, as a lulc, is not inflamed The liver and 
kidneys may >icld microscopic evidence of granular or fatty degeneration, 
but such a condition is not usually distinguishable in rapidly fatal cases , in 
one case in which death took place in three hours Gumprecht ^ found desi^ua- 
raative papillary catarrh analogous to the “ cholera kidney ” None of the other 
organs show any characteristic changes 

In those exceptional cases in which paralysis of the nerve centres is sub- 
stituted for the usual gastro-enteritis, the appearance presented by the stomach 
may be relatively trivial Milford ^ desciibes the post-mortem appearance 
of the stomach in a case of this kind, in which no vomiting had occurred, although 
after death the stomach contained not less than 200 grains of arsenic Only 
about a quarter of the surface of the mucous membrane near the pylorus pre- 
sented a bright scarlet colour, the remainder was normal , the duodenum 
presented a similar but less marked discoloration , the rest of the digestive 
tract was unchanged 

St George ® reports the following remarkable case — ■ 

At 8 p m on February 23rd, 1920, a man aged 08, who earned on a pharmacy business, 
took by mistake for a preparation of magnesia a heaped teaspoonful of arsenic, presumably 
the tnoxide, mixed with hot milk Halt an hour later ho ate a hearty supper of porndgo 
and milk At midnight he had vomiting, diarrhoea, and a bummg pain in the stomacih 
At 4 a m , when seen by St George, his pulse was 120 and thrt'ady, his tem]ieraturo was 
Bubnonnal, and he had cramps in the legs It was considered to be too late to wash out the 
stomach, but the symptoms wore relieved by an enema contammg tmeturo of opium, and 
he was given albumen water by the mouth There was only one motion of the bowels, 
and this was not until late m the evening The urine was suppressed Diuretics wore ordered, 
and magnesium sulphate was given freely Urme was passed and the symptoms improved 
The patient was soon able to get up and walk down to the doctor’s house At a later date 
he began to complam of pam in his anns and numbness of the hands, and was unable to 
hold a cup firmly, but he was still able to walk Soon his feet felt as if ho were walking 
on wool, and he was removed to a nursing home on April 30th Shortly after admission 
he became ataxic, and was unable to stand upright or walk with his eyes closed The knee- 
jerks gradually disappeared, and ankle clonus developed He became slowly but steadily 
worse, hypostatic pneumonia developed, and death took place on June 13th by slowly 
ascendmg paralysis Up to the end arsenic could be found m the urme 

Arsenuretted Hydrogen is a powerful blood poison which dusmtegratos the red blood 
corpuscles and sets free the haemoglobin The symptoms may come on immediately, or they 
may be delayed eight or ten hours after the gas has been inhaled , they comprise a feeling 


^ Deutsche med Wochenschr , 1893 * Ausiralasmn Med Oaz , 1890 

• Bnt Med Journ , February, 1921 



376 


FORENSIC MEDICINE AND TOXICOLOGY 


of malaiBO, headache, and dizziness, shivering or prolonged rigors, vomiting, pain m the 
loins and epigastnum, the presence of blood colouring matter in the urme, jaundice, and 
usually constipation The vomit and the motions often contam blood , the urine usually 
contains bile pigment, fatty casts, and free fat granules The red blood corpuscles are 
greatly reduced in number, in one case there were only 1,800,000, and in another 920,000 
per cubic millimetre As AsHj acts feebly, if at all, on the h®moglobm it sets free, the jaun 
dice 18 probably duo to blocking of the bile ducts by the inspissated bile which is formed 
from the free hjcmoglobm present in the blood plasma Post-mortem, the mucous mem- 
brane of the stomach and small intestines is deeply congested and shows petechial hiemor- 
rhagea , the liver and kidneys are swollen, and the viscera generally are superficially tinged 
blue or blue black , the lungs are oedematous Microscopical examination shows a tendency 
to fatty changes, and chemical analysis reveals the presence of arsenic in the tissues 
For a detailed account of srsenuretted hydrogen poisoning see a paper by the author and 
J Gray Clegg in The Medical Chronicle for 1895 


Chronic Arsenical Poisoning. 

Arsenic may be received into the system in small quantities for a prolonged 
peiiod, and thus produce symptoms differing from the acute form of poisoning 
Till' sources from which the poison is derived comprise wall-papeis, fabrics, 
artihcial flowers, toyb, and fancy papers which have been used to envelope 
Confec tionery Trade iisks constitute another source, as, for example, in the 
manufacture of arsenical sheep-dipping, which consists of crude sodium arsenite 
mixed with sulphur Copper arsenite, either alone or m admixture with copper 
acetate, is the form in which the poison is used for colouring puiposes , in the 
case of wall-papers and fabrics the pigment is usually so loosely attached that 
particles arc freely given off, and, floating in the atmosphere, arc inhaled and 
swallowed Some years ago many cases of arsenical poisoning were thus caused, 
and public attention being drawn to the subject, manufacturers ceased to employ 
the dangerous pigment The evil, however, is not altogether a thing of the past , 
Harding ^ records a riumbei of cases of chronic arsenical poisoning which occurred 
among the nurses in an asylum , the symptoms being eventually traced to the 
use of some green bai/e curtains, which were found to contain a large amount 
of arsenic Kuttner^ reports a senes of cases resulting from the use of arsenic 
in bedi oom carpets Certain moulds, the most active being Pemcillium hrevicaule 
and Mucor mucedo, possess the property of developing volatile combinations 
with arsenic, and it has been suggested that chrome poisoning from arsenical 
wall-papeis may be due to the inhalation of such products This may occur, 
but the simpler explanation inhalation of minute particles of arsenic— is more 
probable In 1900 a widespiead outbreak of peripheral neuritis associated 
with various affections of the skin occurred in Lancashire Reynolds,® who was 
the first to recognise the cause, and to publish an account of the outbreak, 
rightly attributed it to arsenic, the presence of which he detected in vaiious 
ssamjfles of beer It was subsequently proved that the beers thus contaminated 
had been brewed from glucose and invert sugar manufactured by a firm that, 
in its preparation, had used sulphuric acid largely contaminated with arsenic 
Numerous analyses showed that the contaminated beers contained from 3 grains 
to less than gram per gallon of arsenious oxide Luff^ and others found 
that certain malts contained arsenic derived from the coke and anthracite 
coal used in drying them Taylor and Trubshaw ® record six cases of poisoning 
among girls working in a laundry which was heated by a coke stove 

1 The Lancet, 1892 * Bnt Med Journ , 1900 
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Symptoms. — The early indications consist of gastric disorders, loss of appetite, 
headache, general feeling of malaise, and constipation or diarrhoea , then follow 
colicky pains, irritation of the eyelids, cachectic hue of the skin, and eczematous 
eruptions, especially in the folds of the axilla, or between the scrotum and 
thighs , subsequently the skin becomes pigmented Sooner or later pronounced 
indications of peripheral neuritis develop, the charactersitic features of which 
are sensory disturbances, motor paialysis, and ataxia , the effects of arsenic 
on the nerves resemble those of alcohol, and differ from those produced by lead, 
in the prominence of the sensory disorders The symptoms come on at variable 
intervals, from a week to three or four weeks, after the initial effects of the poison 
have manifested themselves , they usually commence with sensory disturbances 
- -tingling, numbness, formication, and, in some cases, cutaneous ancusthesia 
Then the affected muscles rapidly atrophy, the knee-jerk is usually lost, and 
the reactions of degeneration aie present , according to U Brouardel,^ the legs 
alone are attacked in about 50 per cent of cases , in the arms the paralysis 
has the same distribution as in lead paralysis The aggregate symptoms in the 
LancasJure outbreak were as follows — In a few instances, there was a history 
of gastro-intestmal irritation An early symptom was suffusion of the eyes 
and the conjunctiveo, and the mucous membrane of the throat was leddened 
Patients comjilamed of a burning sensation in the hands and feet accompanied 
by tingling and numbness, and the palms of the hands and the soles of the feet 
wcr(‘ bright pink in colour and were moist with sweat (erythroniclalgia) Ery- 
thematous, urticarial, and herpetic eruditions ^\ere common, occasionally a 
jiemphigoid eruption appeared Subscrpicntly the horny layei of the epiderm 
thickened, especially on the palms of the hands and the soles of the feet, and 
then flaked off in large scales (hyperkeratosis) , this was a very common symptom 
Pigmentation, varying from a few freckles, or a slight darkening of the skin 
about the axilla and the groins, to a mulatto-like appearance, was also common 
A full description of the skin symptoms is given by Brooke and Roberts ^ The 
neuritis was characterised by its seventy both as regal ds sensory and motor 
symptoms The muscles, especially of the legs, were exquisitely tender, the 
weight of the bed-clothes being often insupportable In the worst cases, the 
patients lay m a crouching attitude, with the knees flexed and drawn up 
Recovery was very slow In fatal cases, death frequently occurred with un- 
expected rapidit) , from heart-failure 

When the action of the poL=on is continued the cachexia becomes more pronounced 
anaemia, fallmg off of the hair, defective nutrition of the finger nails causing their detach- 
ment, and other trophic disturbances manifest themselves The skm pigmentation is sup- 
posed to be due to deposition in the rete malpighii and in the lymphatics of the conum, 
especially about the papillae, of granules of altered blood colouring matter , a certain pro- 
portion of haemoglobin being converted by the arsenic into a substance, closely resembling 
bihrubin, of which the granules consist On the other hand, Deh pme * holds that a 
pigment — mclanm — which is not derived from haemoglobin, is elaborated as a physio- 
logical product in the deeper layers of the epidermis, though under normal conditions 
not to such an extent as to bo visible , and that arsenic, by stimulating the epidermis, 
determmes an excessive production of melanin with consequent pigmentation After death 
Erlicki and Ryballun * found pigmentary changes in the ganglion colls of the anterior cornua 
m the cervical and lumbar enlargements, as well as degeneration m the peripheral nerves , 
m addition, Henschen ® found the ganglion cells to be atrophied and even to have disappeared 

The strong affinity between keratin tissues and arsenic (see Elimmation) suggested 
a possible explanation of the cause of the neuritis in chronic arsenical poisonmg The axis 
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cylinder and the white substance of Schwann are covered with a sheath of neurokeratm 
and are also traversed by numerous transverse fibrils of this substance, which is closely 
allied to keratin Urain substance likewise contains neurokeratm, and the fact that the 
white matter contains about ten times more than the grey matter was made use of to ascer- 
tam whether or not the same affinity exists between neurokeratm and aisenio as between 
keratin and arsenu The brains from a number of cases of chronic aisenical poisoning 
were severally divided into two portions, one consistmg chiefly of white matter and the 
other of grey Eipial weights of the two portions of each brain were separately analysed, 
with the result that the white matter mvaiiably yielded more arsenic than the grey For 
exam{)le 240 grins of white mattei fmm one ol these brains contamed as much as 0 0008 
gim of arsonious oxide , whereas 240 grins of the grey matter from the same brain yielded 
merely an unwoighablo amount In brains which contained very little arsenic the difference 
was not so great It thus appears probable that neurokeratm has a strong affimty for arsenic , 
this may exercise a considerable influence in the production of both brain and nerve symptoms 
in chronn arsenical poLsonmg 

Arsenic appears to mteifere with tissue oxidation and thus to determine the occurrence 
of fatty changes lim/ and Schulz ^ hold that arsenic has the power of takmg from and 
giving oxygen to the tissues Jiinz ® states that arsenious oxide is mostly excreted as arsenic 
acid This is ojijiosed by Husomann * and others , the author’s investigations led him 
to the conclusion that most of the ingested arsenic is excreted as arsenious oxide It is 
probable, as suggested by Mott with regard to phosphorus, that arsenic interferes with the 
power of colls to take up oxygon and to stow it in their protoplasm, heme the fatty changes 

Typical multiple neuritis has been known to ociur after a single poisonous dose of 
arsenu Jolly * reports a case m which a woman aged 27, five days alter swallowing a cupful 
of Schwomturt green mixed with coffee, which produced the usual gastro enteric symptoms, 
began to have numbness of the feet, parsesthesiae of both hands and feet, followed by motor 
paialysis, ataxia, and marked atrophy of the muscles of the calves , subsequently her hair 
came off, and she had excessive sweating of the palms of the hands , recovery ultimately 
took yilace Meirowitz ® relates a case in which, three weeks after a man aged 19 swallowed 
a toaspoonful of powdered arsenious oxide, marked symptoms of peripheral neuntLs developed, 
followed by considerable atrophy of the muscles of the legs and hands 

Nutt, Beattie, and Pye Smith « have collected *10 cases of cancer of the skin following 
the prolonged taking of arsenic In nearly all of these hyperkeratosis, especially of the palms 
and soles, was present , in lialf the cases the cancerous lesions wore multiple , and in a 
fourth of the oases the ago of the patient did not exceed 35 years, again suggestmg a 
special cause Sii Jonathan Hutchinson referred to arsenic as a cause of cancer so far back 
as 1887 

ArseniC'-eating —In lelation to the chronic ingestion of arsenic, mention must be made 
of the allegt d tolerance to the poison that may be acquired by its habitual use It is stated 
that tile jiea&ants in Styria, by progressively augmenting the dose, acquire the capacity 
of swallowing with impunity four or five grams of arsenious oxide at a time, the object being 
to enable the “ arsenic eater ” to endure greater fatigue m mountam climbmg than he 
otherwise could do It is said that arsenic is sometimes given to horses in order to improve 
their coats and general appearance Although the Stynan habit was authenticated by 
competent and trustworthy observers such as Professors Maclagan ’ and Roscoe,® the 
statements were so irroconcilcablo with the well known action of arsenic on the organism 
as to be received with much scepticism Recently, however, Cloetta® has experimentally 
investigated the subject, and has amved at a solution of the mystery He found that 
arsenious oxide dissolved in water could not be administered to a dog in larger doses than 
0 0015 grm without giving rise to toxic effects , but by giving the arsenious oxide in the 
solid form, at first in small doses and then in progressively larger doses, a daily dose of 
two grammes (31 grams) could, m about two years, be taken with impunity By simul- 
taneous analyses of the unne and faeces, Cloetta discovered the reason of the immunity 
as the dose of solid arsenic was augmented, its excretion in the urme diminished with a 
parallel increase in fseces The immunity, therefore, is local, and is due to lessened capacity 
of the digestive tract to absorb the arsenic it receives This was further demonstrated by 
injecting in solution one sixtieth of the accustomed daily dose, when the animal quickly 
died , moreover the viscera contained but a small amount of arsenic 
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The elimination of arsenic takes place by several channels, of which two 
— the kidneys and the bowels — rapidly come into action Arsenic may also 
be found in the sweat, the saliva and bronchial secretion, and, during lactation, 
in the milk Subsequently it appears in the skin and its appendages the 
nails and the hair. Arsenic may readily be detected m the mine half an hour 
after a single five-drop dose of liquor arsemcalis, equal to about one twenty- 
first of a gram of arsenious oxide, has been swallowed , after a like dose it mav 
also be detected in the faeces Arsenic has been regarded as a non-cumulative 
poison, and when only a few doses are taken, this view is correct In cases of 
acute arsenical poisoning it is very exceptional to find arsenic in the urine 
longer than a week or ten days after the administration of the poison , and m 
those fatal cases in which the patient suivived more than ten days aiseiiic 
has rarely been found in the tissues “ Cumulative,” however, is a relative 
term, and although arsenic does not appeal to combine intimately with the 
tissues as some of the heavy metals do, still when small doses are taken into 
the system in close succession for a considerable period, as in chronic poisoning 
a certain residuum remains in the tissues, aftci the last dose has been taken, 
for a much longer time than was foimerly supposed In cases of arsenical 
beer-poisomng the author found arsenic in the urine as long as thirty-one days, 
and in one instance fifty-nine da vs after the reception of the last dose The 
longest period after which arsenic was found in the tissues was in the case ot 
a woman who survived fifty-two days aftei the last dose , in several instances 
the author found it after from fourteen to twenty-seven days’ survival Since 
the elimination of arsenic begins very promptly, and is usually continuous, 
it is probable that prolonged retention of the poison m the system is due to low 
arterial tension, caused to some extent by the action of the poison on the heart 
and to coincident depressed molecular activity m the tissues In chronic 
arsenical poisoning arsenic may be detected, over prolonged periods, in the 
exfoliated horny scales forty-nine days after the last dose, and in the nails 
and hair four months after There is a strong affinity between the keratin- 
tissues and arsenic , well-defined crystals of arsenious oxide were obtained 
from 0 2 grm of hair, 0 03 grm (half a gram) of horny scales, and from 0 03 gnu 
(half a gram) of nail-chppmgs The true skin retains relatively little arsenic , 
m a case m which there was pronounced hyperkeratosis the true skin contained 
an unweighablc amount, whereas the horny scales yielded equal to 0 013 per 
cent and the hair equal to 0 008 per cent of arsenious oxide The nails pio- 
bably contained still more, judging from the deposits yielded by the small 
available weights of nail-clippmgs The progress of elimination may be follow ed 
in the hair , at a certain period arsenic could be detected m 0 3 grm from the 
ends of the long hair of a woman, whilst a like weight taken from close to the 
scalp afforded no trace Arsenic is probably loosely held by the tissues 0 1 grm 
of horny scales was boiled for one minute m a few cubic centimetres of 
distilled water, which was then passed through close-textured filter-paper 
m order to keep back all solid particles, yet arsenic was found m the 
filtrate 

As regards the viscera, arsenic that has been absorbed is retained m the 
largest amount by the liver, m chronic as well as m acute poisoning , of the 
abdominal viscera the kidneys come next, and then the spleen In chronic 
poisoning it is to be found m the brain and m spongy bone, such as the bodies 
of the vertebra) and the base of the skull , but neither m brain-substance nor 
in bone has the author found arsenic to be exclusively, or even prominently, 
present, as is stated by some observers, when only a minimum amount is 
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retained in the body , this is corroborated by the experience of Stevenson ^ 
It IS noteworthy that the red marrow of bones is enormously increased in chronic 
arsenical poisoning 

Gautier ^ states that arsenic is normally present, m weighable amount, 
in the thyroid gland of man and animals and, in lesser amount, in the thymus 
and the brain , he also states that it is absent from the greater part of the tissues 
and from the blood The first clause of this statement is not generally accepted 
It is possible that traces of arsenic may occasionally be found in some of the 
tissues without there being any obvious explanation of its presence , but this 
does not constitute arsenic a physiological component of the human body 
Until more evidence is forthcoming, arsenic must, as hitherto, still be regarded 
as not being a normal constituent of the body, and consequently, when detected 
in ciirninal cases, its presence has to be accounted for , moreover Gautier 
does not claim to have found arsenic to be normally present in the liver On 
the other hand, Kunkel ^ failed to find arsenic as a normal constituent in any 
animal organs, including the thyroid gland 

When aisenic is found in dismteired bodies it has been suggi'sted that its 
presence may be due to transudation of the poison from the soil which surrounded 
the coffin Arsenic has been found in the soil of certain giave yards, usually, 
however, in combination with iron and in insoluble form , it is, therefore, in 
the highest degree improbable that a body free from arsenic when biirn'd should 
become contaminated from Uie soil of a eemeteiy or churchyard , but to avoid 
possibility of error m this lespect, a sample of the soil which surrounds the coffin 
should be collected and examined 

Post-mortem Imbibition of Poisons — bomo poisons when present m the stomach of a 
doad body tend projjressively to diffuse themselves through the walls ot the stomach to 
the neighbourmg organs , this is especially the case with arsenic The extremely improbable 
allegation —which, however, has been made (Peckham) * — that the arsenic found in the 
viscera of a supposed victim of homicidal poisoning was introduced into the stomach after 
death, has led to tin performance of exponmonts on the dead bodies ot infants, and of some 
of the lower animals, in order to compare the results of xntra vitam absorption of poisons 
with those of post mortem diffusion Tho otdor m which organs become impregnated by 
transudation of poison, which has been introduced into the stomach after death, is deter- 
mined by anatomical conditions the viscera of tho left side become infiltrated before those 
of tho right side, so that within certain time limits it may bo possible, in a given case, to 
arrive at a conclusion as to w hether the poison was introduced before or after death Thus 
Orfila observed that by post mortem imbibition the left lung is affected before tho right 
Strassmann ® found that m not later than twelve days after tho jioison was introduced into 
tho stomach of a dead body the left kidney contained arsenic whilst the right remamed 
free , tho left lobe ot the liver also became impregnated before the right lobe , the same 
results were obtained when the bodies experimented with were laid on tho right side Rtrass 
mann doubts the possibility of post mortem transudation of arsenic from the stomach to 
the brain , at any rate ho never found it to occur, although some of his experiments lasted 
four weeks , on the other hand, some observers state that it may reach the brain m from 
twenty five to thirty days If within the first few weeks after death the left kidney contains 
arsenic and the right contams none, the inference to be drawn is that the poison was intro 
duoed mto the stomach after death , the same applies to the lungs , but here post mortem 
transudation of the poison from the throat, cesophagus, or the air passages may lead to 
impregnation of both lungs In order that the inference shall hold good the difference must 
be absolute — ^not relative the left kidney must contam arsenic and the nght none, it 
IS not enough that the right kidney shall contam less than the left , such a difference is com- 
patible with vital absorption The most imxxirtant differential sign distinguishmg ante- 
from post mortem mgestion of arsenic is to be looked for m the stomach and duodenum 


1 Royal Com on Arsen Poisoning, 1901 • Zeitschr f Physiol Chem , 1906 

• Comptea Bendus, 1899 et 1900 ‘ Boston Med and Surg Journ , 1880 

® Virchow’s Arch , 1894 
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m acute arsenical poisoning, the mucous membrane of these viscera will present the appear- 
ances doscnbed on p 374 , if the poison was introduced into the stomach after death there 
will be no such appearances, because, bemg the result of vital processes, they cannot be 
produced in the dead body 

The body of a person who has died from arsenical poisoning is accredited 
with the power of resisting putrefaction If at the time of death the tissues 
contain much arsenic, it will exercise a preservative influence, but it is not to 
be assumed that decomposition is retarded in every case of arsenical poisoning , 
much of the poison would not be present in the body after a minimum lethal 
dose, and in such a case putrefaction would follow the ordinary course Instances 
of delayed putrefaction in the bodies of those who have died from arsenic have 
frequently been observed In the case of Reg v Gross (Munster Assize, 1887), 
for the murder of his Wife by jioisoning her with arsenic, Pearson ^ states that 
when the body vas exhumed, seven weeks after death, all the organs were in 
an excellent state of preservation, the stomach and the intestines appearing 
as fresh as though the deceased had died but twenty-four hours previously , 
in this case the fatal illness lasted about three weeks, during which time repeated 
doses of arsenic had probably been given , chemical analysis showed that the 
body contained a large amount Brouardel and Pouchet ^ examined the body 
of a woman who died from arsenical poisoning in May , the body was exhumed 
on the thirtieth of October following, and was found to be m a remarkable 
state of preservation, not a trace of the gases of putrefaction being present , 
arsenic had been administered for six weeks before death, and a considerable 
amount of the poison was found in the body 

Chemical Analysis. - -If arsemous oxide has been administered m the solid 
form it IS probable that undissolved paiticles may be found lying on, or embedded 
in, the mucous membrane of the stomach , if the body has been interred, it is 
possible that the oxide ma> have been converted into the sulphide Partial 
conversion into sulphide may occur before burial Letheby^ found it thirty- 
six hours after death, Taylor^ in twenty-one houis after death, Paterson® 
in twenty-four hours, Harvey Littlejohn® the second day after death, and in 
another case fifty-two hours after Any such particles should be picked out 
or scraped off, dried and tested , particles of colouring-matter — as soot or 
mdigo— with which the arsenic may have been mixed should be sought for 

Tests. - In the first instance, Reinsch’s method of testing for arsenic may 
be adopted , by this test 1 1,000,0(X) and, by concentration of the solution, 
1 7,0(X) 000 may readily be detected Urine should be evaporated down to 
one-fourth or one-sixth its volume before bemg tested , solid substances should 
be pulpified and mixed with water so as to render them fluid Hair should 
be cut into minute fragments, and homy scales of epiderm and nail-clippings 
should be finely divided and distributed in a sufficiency of distilled water 
Previous to testing the suspected substance, the reagents themselves should 
invariably he tested for arsenic Pure copper is easily obtained but hydrochloric 
acid absolutely free from arsenic is the exception To some water in a flask, 
one-sixth its volume of strong hydrochloric acid is added together with two- 
small pieces of copper foil , the flask is placed on a support covered with wire 
gauze over a Bunsen flame, and the acidulated water is allowed to boil gently 
for half an hour The copper is then examined if it retains its primitive bright- 
ness and colour, absence of arsenic in the reagents may be assumed The. 

^ Dublin Journ Med woe, 1888 *Gvy’sHoep Reports, IS51 

* Annales d' Hygiene, 1888 Edin Med Journ, 1858 

» The Lancet, 1847 • Ihid , 1906 
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ac idulatecf^Water is now rejilaced by some of the suspected fluid, to which one- 
sixth its volume of strong hydrochloric acid is added from the same bottle as 
that from which the pievious supply was taken, one or both of the same pieces 
■of copper being dropped into the flask, which is again placed over the flame 
With some substances— notably with hair — violent “bumping” occurs which 
necessitates the flask being supported by a clamp, else it will be projected off 
the tripod If much organic matter is present, especially in the case of urine 
that has been evaporated down, it will probably be advisable to increase slightly 
the jiroportion of acid When the amount of arsenic is small only one piece of 
co})per should be used After gently boiling for from half an hour to an hour, 
the foil IS again examined , if the amount of arsenic in the fluid was very small. 



Fig 22 — Sublimation tube 


the foil will only exhibit a purple tint , if a little more arsenic was present, 
the foil will present a steel-grey appearance , if a largo amount was present, 
it may be covered with a black amorphous coat which is (‘asily detached The 
foil IS successively washed in distilled water, alcohol, and ether, is carefully 
dried on filter-paper, and then introduced into a small dry sublimation- tube , 
the form shown in the illustration is convenient for subsequent microscopical 
examination, the flattened walls jiroducing less distortion than those of a 
cylindrical tube 

The closed end of the tube, on which the foil rests, is brought into the margin 
of a Bunsen flame and there retained until the film of arsenic w volatilised 
When the arsenic loaves the copper, it combines with some of the oxygen of 
the air, and is deposited, as a ring— a centimetre or more up the tube, in accord- 
ance with the heat brought to bear-T-of octahedral 
or tetrahedral crystals of arsenious oxide On 
microscopical examination the largest crystals 
will be found nearest the foil, where (unless the 
amount of arsenic is very small) the ring is sharply 
defined , the crystals, unlike those deposited from 
aqueous solutions, are always separate and dis- 
tinct A crystalline deposit, obtained as de- 
scribed IS very characteristic of arsenic Having 
removed the pieces of coppei, a couple of drops 
of water are introduced into the tube and, with 
the aid of heat, the crystals are dissolved , this 
Fig 23 —Crystals of AsjOg takes a few minutes to accomplish on account of 
the feeble solubility of arsenic, especially when in 
the ( rystallme form When all the deposU is dissolved, the solution is shaken 
out on to a colour-slab, so as to form two separate drops , to one a drop of 
a solution of silver nitrate is added, and to the other a drop of a weak solution 
of copper sulphate , a glass rod that has been dipped in ammonia- water is then 
held horizontally over the drops, close to (so as to allow the gaseous ammonia 
to act upon them), but without touching them The one to which silver nitrate 
was added turns yellow, and the other becomes first blue^d suTisequently green , 
the salts formed are respectively silver arsenite and copper arsenite or Scheele’s 
green If a consideinble amount of arsenious oxide is present, the drop to 
which silver nitrate is added will turn yellow immediately, before the application 
of the ammonia. 
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In addition to arsenic— antimony, mercury, silver, bismuth, platinum, 
palladium, tin, and gold are deposited on copper when boiled with it in acid 
solution ; of these only three — p-rscnic, antimony, and mercury — yield sub- 
limates : crystalline with arsenic, amorphous with antimony, and globular 
with mercury. Sulphur-yielding bodies in organic substances may cause the 
copper to be stained, therefore discoloration alone is never to be accepted as 
proof of the presence of arsenic. A^en arsenic is present as arsenic acid, it is 
^extremely difficult to obtain any d^osit on the copper., Reinsch’s test is in- 
applicable in the presehce of chlorat^ and nitrates. Attempts have been made 
fi^n time to time to lile Reinsch’s test quantitatively. The insuperable diffi- 
cufties are : that the coJ)per foil does iiot abstract all the arsenic from the liquid, 
nor does it invariably give it all up in the sublimation-tube. The best quan- 
titativ’h results with Rcinsch are obtained by Delepine’s ^ method of comparing 
the sublimates obtained with, others prepared under like conditions from known 
amount^cf arsenious oxide. 

b Marsh’s^ test is founded on the power possessed by nascent hydrogen of 
^^"^'icing arseniousj^nd arsenic acids, and of combining with the liberated 



arsenic, forming arsenuretted hydrogen, from which the arsenic can afterwards 
be dissociated by heat and by chemical reagents. Arsenuretted hydrogen has 
a penetrating garlic-like odour, when it escapes into the air, which reveals its 
presence in the most minute traces. Marsh’s test will detect the two-hundredth 
of a milligramme, or, according to some, the one-thousandth of a milligramme 
of arsenic. The necessary apparatus consists of a bottle or flask, through the 
stopper of which a long thistle-funnel and an exit-tube pass ; between the 
flask and the free end of the exit-tube, which for the last two inches is reduceSi 
to a small diameter, a drying^ube filled with granules of chloride of calcium 
and plugged at each end witnt cotton- wool is interpose<i^to dry the gas as it 
escapes. Some chemists recommend the further interposition of a tube 
' Brit. Med. Joum., 1901 . 
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containing dried lead acetate paper, or cotton-wool moistened with a solution 
of lead acetate between the flask and the chloride of calcium tube in order to 
intercept sulphur and selenium compounds The accom})anying figure is taken 
from a convenient model which the author had constructed entirely of glass, 
in order to avoid the possibility of contamination from the accidental intro- 
duction of arsenic by the use of rubber stoppers In 1861, Bloxam^ published 
a volatile method of developing arsenuretted hydrogen for analytical purposes, 
and later W Thompson ^ devised an electrolytic Marsh-apparatus, which is 
cajiable of yielding very delicate reactions As the apparatus is somewhat 
complicated and is relatively costly, it is doubtful whether the electrolytic 
adaptation- notwithstanding the advantages which it possesses — will displace 
the ordinary Marsh-Berzelius method, there being little to choose between 
them as regards delicacy 

Three or four grammes of metallic zinc free from arsenic are placed in the 
flask, and some dilute sulphuric acid (1 8), also fice fiom arsenic, is added , 

hydrochloric acid (I 3) is preferred by some The jiurer the zinc, the less fieely 
IS it attacked by the acid , with some specimens it may be necessary to promote 
action by the addition of a single drop of a solution of platinic chloride to the 
contents of the flask , but rapid evolution of h}drogen being disadvantageous, 
it IS better to allow the acid to {ict unaided if it will do so In any case platmic 
chloride must not be added after the suspected fluid has been introduced into 
the flask, else some of the arsenic will be kept back When all the air is expelled 
from the flask, a lighted Bunsen burner is placed under the exit-tube, so as to 
render a portion of it incandescent at about an inch from the narrowed part, 
the tube being supported on both sides of, and near to, the fla^ie but if a 
trace of air is present in the flask when the flame is applied to the tube, water 
will be formed in it to the detriment of the arsenical deposit In order to prove 
the absence of arsenic in the acid and the zinc, the flame is allowed to play 
on the tube for at least thiity minutes before any of the suspected substance 
IS introduced into the flask , if the tube remains fiee from deposit, the purity 
of the reagents is established A little of the suspected fluid is then poured 
down the thistle-funnel from time to time, the additions being made at legular 
intervals during the entire procedure If only a small amount of arsenic be 
present, the flow of gas must be very gentle, so that if ignited at the concentiated 
end of the tube little more than a luminous point would be seen Should the 
evolution of hydrogen begin to fail, a little more dilute acid must be poured 
down the thistle-funnel , on no account should strong acid be used, and if the 
flask becomes at all warm, it should be placed m a vessel containing cold water 
The Bunsen flame is kept steadily yilaying on the tube for at least an hour 
The presence of arsenic reveals itself by the gradual formation of a deposit, 
an inch or more away from the flame, in the diiection of the free end of the 
tube In its most typical form the deposit appears as a lustrous, nut-brown 
coating, beginning where the tube narrows and extending half an inch or more 
along the narrowed part If the deposit is heavy, it will probably be almost 
black at the densest part, the margins being brown On volatilising the deposit, 
after the tube is detached from the flask, the arsenic combines with oxygen 
and IS redeposited at a little distance from the source of heat, in the form of 
crystals of arsenious oxide, which may be tested as previously described On 
the other hand, if the gas contains but a trace of arsenic, and especially if it is 
not thoroughly dry, the deposit may take the form of a greyish-white cloud 
which, under the microscope, is seen to consist of crystals of arsenious oxide. 

* Quarterly Journ of the Chem. Soc , 1861 • Mem Lit and Phil Soc. Manch , 1904 
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On heating this grey deposit in a current of sulphuretted hydrogen a yellow 
subhmate of arsenious sulphide is produced , this distinguishes it from a whitish 
cloud often seen in the exit-tube, which probably consists of sulphur 

When the liquid to be tested contains a larger amount of arsenic, the gas 
may be ignited as it issues from the exit- tube , in this case it is best to have 
the end of the narrow part of the tube bent upwards If much arsenic be present, 
the flame will be of a whitish-lilac colour, and on allowing it to play on a piece 
of cold porcelain, such as the lid of a crucible, a brown or black deposit of arsenic 
IS obtained A drop of a solution of bleaching powder allowed to fall on such 
a deposit immediately dissolves the portion on which it falls, leaving visible 
a white circle of jjorcelam Ammonium sulphide applied m the same way merely 
breaks up and partially detaches the film fiom the porcelain , it dissolves but 
little If a deposit is treated with a few drops of nitric acid and heated, it is 
converted into arsenic acid , after driving of! the free nitric acid and allowing 
the porcelain to cool, a drop of silver nitrate solution, added, produces a brick- 
red colour of silver arsenate 

Marsh’s test may be used with some forms of organic matter which contain 
arsenic, but with many organic liquids it is impracticable to do so on account 
of the uncontrollable frothing which takes place, and, further, some of the 
arsenic may not be set free Marsh’s test is not applicable to liquids containing 
nitrates, nitrites, chlorides, free chlorine, and sulphur-compounds such as 
sulphurous acid and sulphuretted hydrogen 

A biological test for arsenic has been proposed, founded on the property 
possessed by certain moulds of developing volatile products with arsenic, which 
reveal their presence by a garlic-like odour Gossio,^ the first to propose this 
test, found that the most active mould in this respect is Pemcillmm hrevicaule 
A convenient plan is to put the substance to be tested, finely divided if solid, 
into a flask along with some small pieces of bread, or of biscuit, and to sterilise 
the contents of the flask for half an hour at 120® C When cold, the bread is 
inoculated with a culture of P hrevicaule, and the flask is kept at a temperature 
of about 37® C If arsenic is present, a garlic-like odour will be developed m 
twenty-four, or more, hours , it is doubtful whether this is due to the formation 
of arsenuretted hydrogen or to an organic combination of arsenic The test 
IS so delicate that it will detect the presence of one-thousandth of a milligramme 
of arsenious oxide It cannot be used quantitatively, however, nor is it suited 
for medico-legal purposes 

Arsenic may be separated from organic matter by the method of Fresenius, described 
on p 360 If Schneider’s method, founded ojjthe volatility of arsenious chloride, is pre- 
ferred, the substance to be examined should be finely divided and thoroughly dried m a 
hot-water oven When suflSciently dry, it should be powdered in a mortar and then placed 
in a flask connected with a condenser, the lower end of which dips into a receiver contaimng 
a httle water , both condenser and receiver should bo kept cold with a stream of water 
The powdered material is then well covered over with pure strong hydrochloric acid, and is 
allowed to digest for an hour, after which, by means of a sand-bath, moderate heat is 
apphed to the flask until about three fourths of the hydrochlono acid has passed over 
The source of heat is now temporarily withdrawn, and more hydrochloric acid is added to 
the flask, a fresh receiver being substituted for the one already used, and distillation is re- 
sumed The whole of the arsenic usually comes over by the time the second distillation 
IS complete , if not, the process must be repeated By this method arsenic is separated 
from all other metaUio poisons with the exception of antimony, and, possibly, tm Much 
care is required to avoid accident from “ bumpmg ” m the flank, which is specially liable 
to occur with certam organic substances The temperature of the sand bath should be 
carefully regulated so that the distillate may be as free as possible from orgamc matter 


^ Otom, ddl'Acad, d% Med,, Torino, 1892, 
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Another method is to destroy the organic matter with nitnc and sulphunc acids 
Gautier's ^ improved process affords the best means of carrying this out — 100 grms of the 
fresh tissue, finely divided, are placed m a large evaporatmg basm and from 20 c c to 40 c c 
of nitric acid and 1 c c of sulphuric acid are added With moderate heat the mass liquefies 
and then becomes viscid, when the heat is withdrawn and 4 or 5 c o of sulphuric acid are 
admixed and the heat is reapplied After a time the heat is again withdrawn, and about 
10 c 0 of nitno acid are cautiously added, drop by drop Nitrous fumes are given off, 
and when the reaction is over the mass is strongly heated until the sulphunc acid emits a 
dense vapour and there remains a dark liquid which is insusceptible of further carbonisation 
After coolmg, a little more sulphuric acid is added, and the mixture is well stirred and then 
poured mto ^0 c c to 700 c o of distilled water A humid substance falls to the bottom 
and the sujiematant liquid, dark brown m colour, is filtered off 

Of these methods, that of Fresenius is the l^st for general use, especially with large 
amounts of organic matter , if properly conducted there is no risk of loss of arsenic, as has 
been alleged Distillation with hydrochlonc acid gives excellent results in certain cases, 
but it 18 of limited application , some viscera, such as the liver, are troublesome to deal 
with, and the resulting distillate is usually considerably contammated with organic matter 
Gautier's method is only suitable foi small quantities of organic matter , it is not without 
risk to the operator, nor are the results obtained as perfect as is claimed 

Quantitative Estimation — The filtrate obtamed by the methods of Fresenius or of 
Gautier, or the distillate obtamed by Schneider's process, according to the procedure that 
has been ailoptod, is placed in a conical precipitation flask , the distillate requires dilutmg 
with distilled water The contents of the flask are raised to about 46° C , and a stream of 
washed sulphuretted hydrogen, free from arsomc, is passed through the liquid for eight 
or ten hours, the temperature being mamtamed all the time When the liquid is completely 
saturated with HjS, the flask is lightly covered and is set aside until the whole of the precipi- 
tate has subsided , this takes one or two days, and its completion may be recognised by the 
supernatant liquid being perfectly clear and bnght The precipitate, consisting of arsenious 
sulphide largely contaminated with organic matter and free sulphur, is faltered off, washed 
with sulphuretted hydrogen-water until free from chlorides, and is then digested in dilute 
ammonia water (1 16) The solution obtamed is filtered and the filtrate is slowly evaporated 
to dryness The residue is drenched with nitnc acid and dried at a moderate heat, and is 
then treated with a little sulphunc acid, after which it is heated strongly until fumes of 
sulphuric acid are given off By this treatment the precipitated arsenic is converted into 
a soluble form and the sulphur and the organic matter are oxidised 

If there 18 sufficient arsenic to be weighed as sulphide, the product last obtamed is 
dissolved m water acidulated with hydrochlonc acid and is repreoipitatod with sulphuretted 
hydrogen The precipitate is collected on a tared filter, is washed successively with absolute 
alcohol, ether, and carbon bisulphide, so as to remove any free sulphur, is then carefully 
dried at 100° C and weighed 100 parts correspond to 60 98 of the metalloid After weighing, 
the sulphide may be reduced to the metallic state by mixing it with potassium cyanide 
and sodium oarlxmate, the mixture being placed m a piece of hard glass-tubing narrowed 
down for a couple of inches at the end Dry CO, is passed through the tube from the thick 
end, and gentle heat applied until the tube and its contents are free from moisture , the 
heat IS then increased so as to reduce the sulphide to metallic arsenic , this is deposited 
in the narrow part of the tube, which should be kept cool The part of the tube contammg 
the deposit may bo scaled off from the rest and preserved as proof of the presence of the poison 

If the amount of arsenic is too small to be estimated as sulphide, the product which 
18 left after treatment with sulphuric acid and heat is dissolved m a little water and is esti- 
mated by Marsh’s method Quantitative estimation by Marsh's process may be sMicom- 
plishod in two ways — (1) By cuttmg off the portion of the tube in which the arsenic is 
deposited and weighing it , the deposit is then dissolved in nitno acid and the tube is dned 
and reweighed , the difference represents the weight of the arsemo 76 78 parts of arsemc 
equal 100 parts of As^Og (2) By cornpanng the deposit with the deposits m a senes of 
tubes, of the same diameter, which hare been prepared from vanous known amounts of 
AsjOfl An excellent descnption of this method is given by Sanger m the Proceedings of 
the American Academy of Arts and Sciences, 1891, and by W Thompson in the Manchester 
Memoirs, 1903 

ANTIMONY. 

The preparations of antimony, which are met with in toxicological inquiries, 
are antimony and potassium tartrate, and antimony chloride, chiefly the 
former 


* Comptes Rendus, 1899 
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Antimony and Potassium Tartrate (KSbC 4 H 407 ,H 20 ), or tartar emetic, is 

a well-known medicinal preparation, which contains about 35 per cent of 
metallic antimony It is very soluble in water 

Symptoms of Acute Poisoning. — When a poisonous dose is taken into the 
stomach an astringent metallic taste is usually experienced almost immediately, 
followed in a few minutes by violent pain from the mouth down to the stomach , 
the pain is hot and burning, and is accompanied by a sensation of constriction 
in the throat Immediately after, profuse vomiting comes on, and a little later 
diarrhoea , blood may be present in the vomit, but more usually is absent The 
depressing effects of the poison qmckly show themselves in the form of a small, 
frequent pulse, diminished arterial tension, cold clammy surface, shivering, and 
profound collapse , in this stage the surface may be cyanosed and the patient 
unconscious Clonic spasms may precede death Respiration is slow and 
laboured The urine may be almost entirely suppressed 

Anomalous symptoms not unfrequently occur Vomiting may be delayed 
as long as an hour after the poison is swallowed, and then it may either be 
slight or very violent In some instances the symptoms resemble those pro- 
duced by a narcotic Dobie^ records a case m which one drachm of tartar 
emetic was followed by a comatose condition, the patient dying on the sixth 
day Respiration is not invariably affected , Carpenter ® records a case in which, 
after 170 grams dissolved in water were swallowed, the respirations remained 
unaffected, recovery taking place 

Fatal Dose. — The smallest recorded is one gram and a half of tartar emetic, 
following a similar dose taken twenty-four hours previously No effect was 
produced by the first dose, but the second caused violent vomiting and purging, 
death taking place m about thirty-six hours , the patient was a healthy woman 
of twenty-five years of age ^ This is an exceptional case Five to ten grams 
probably represent a minimum fatal dose for a healthy adult Children have 
succumbed to less On the other hand, recovery m adults has followed 170 grams 
(see above) and in one case even 200 grams Death may occur m from a few 
hours to several days 

When large doses are quickly rejected, the local effects of the poison are 
often speedily recovered from , the danger to a great extent appears to lie m 
its depressing effects, including those due to violent vomiting and purging 

Sub-acute or Chronic Poisoning. — When death results from homicidal 
poisoning with tartar emetic it is usually due to repeated doses, which pro- 
gressively depress the systematic powers, prevent the retention of food, cause 
persistent vomiting and purging, and thus eventually lead to a fatal issue 

In the case of Reg v Pritchard (High Court of Justiciary, 1865), the prisoner was accused 
of having poisoned his mother in law and his wife by the admmistration of tartar emetic 
His wife was in her usual health up to the end of October, 1864, when she began to suffer 
from frequent attacks of vomitmg , on leavmg homo she gradually regam^ her usual 
health, but after her return she again began vomitmg and was attacked with severe cramps 
The vomitmg occurred withm an hour or two after meals, which were always sent to her 
by her husband , not only food but also beverages, such as camomile tea, egg flip, and port- 
wme were reject^ Death took place on March 18, 1865 During the illness of the deceased 
cramps constituted a promment symptom , the wnsts were turned m and the thumbs 
powerfully flexed Retchmg, vomitmg, and diarrhoea were persistent, the tongue was foul, 
and there was constant thirst with profound depression A considerable amount of antimony 
was found m the viscera after death, especially m the hver and m the contents of the m* 
testmes, m which it was present in a soluble form , it is probable that the last dose of the 


1 The Lancet, 1887, » New York Med Rec , 1883 

* Bulletin de Therapeutique, voL ii. 
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poison was administered a short time before death The prisoner was condemned, and, 
before his execution, confessed that he had poisoned the deceased 

The case of Rex v Klosowskt, descnbed on p 334, furnishes other instances of homicidal 
poisonmg by the frequent administration of small doses of tartar emetic 

Tartar emetic has been administered in dangerous doses to drunkards 
duiing a debauch, not with the object of injuring them, but to produce such 
vomiting and nausea as to render them incapable of further excess for the time 
being In a case of this kind seen by the author, the patient vomited and was 
purged excessively , the tongue was foul and the surface was cold, but the 
pulse and respiration were not much affected Cramps of the muscles of the 
limbs were severe and continuous , they lasted more than forty-eight hours, 
and persisted in the hands after the other parts originally attacked were free. 
Antimony was found in the urine The patient recovered from what in all 
probability was a single dose, with a celerity that afforded a striking contrast 
with the seventy of the symptoms 

Antimony Chloride (SbCl,), or butter of antimony, used m an impure state 
for certain trade purposes, has exceptionally been administered as a poison 
In addition to the toxic effects of antimony, this salt has a powerfully corrosive 
action on the tissues with which it comes in contact and produces coriesponding 
symptoms and post-mortem signs 

Treatment of Acute Antimonial Poisoning. — The poison usually promotes 
its own evacuation , if it has not done so, the stomach must be emptied either 
with the stomach-tube or an emetic, oi probably tickling the throat will be 
sufficient to excite copious vomiting , when antimony chloride has been taken 
the stomach-tube should be used with great caution, if used at all Then tannin, 
or some substance containing it, should be given so as to form an insoluble 
combination with any of the poison that remains m the stomach After the 
poison IS evacuated, useless vomiting should be checked by ice and opium 
External warmth should be applied, and stimulants given if needed It is 
characteristic of antimony poisoning that, after a large dose, either a speedily 
fatal issue from exhaustion inaj be expected, or an almost equally speedy 
recovery , in this respect it differs from arsenic Antimony is eliminated by 
the kidneys and the bowels 

Post-mortem Appearances.— -After acute poisoning by tartar emetic, the 

mucous membrane of the stomach is usually strongly injected and swollen, 
and in parts may show indications of loss of superficial portions , it is covered 
with a slimy mucus, and is frequently ecchymosed A similar appearance, 
less intense, will be found in the duodenum In some instances the mucous 
membrane of the stomach has been found ulcerated, and detached from the 
muscular coat, the mucous membrane of the oesophagus being also ulcerated , 
in others there is no appearance of ulceration of the stomach, the mucous mem- 
brane being also free from signs of inflammation In the case of Bravo, who 
was poisoned with tartar emetic in 1876, both stomach and duodenum were 
j^ale and yellowish on their inner surfaces, there were ulcers in the caecum, 
and the large intestines were blood-stained The mucous membrane may be 
stained orange yellow, due to the formation of antimony sulphide The liver 
and kidneys may show fatty changes, usually only when death has been caused 
by several isolated doses The post-mortem appearances of poisoning by 
antimony are neither so characteristic nor so constant as in arsenical poisomng 
(See results of post-mortem examinations m the cases of poisomng by tartar 
emetic, by Stevenson 


^ Bnt. Med Journ , 1903. 
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Antimony chloride produces post-mortem appearances like those of a cor- 
rosive, such as hydrochloric acid , exceptionally, corrosive effects may be 
absent Cooke ^ records a case of a woman, aged forty, who immediately after 
a meal swallowed the contents of a four-ounce bottle of butter of antimony , 
vomiting without blood occurred, and profound collapse, death took place 
in less than two hours On post-mortem examination no corrosion of tongue, 
mouth, fauces, or oesophagus was found, the mucous membrane of the 
stomach was intensely congested, almost black 

Chemical Analysis— Tests.— Organic fluids, or solids, when pulpificd and 
mixed with water to a fluid consistency, may be tentatively examined by 
Reinsch's method, as described in the preceding section The amount of antimony 
present, and the length of time the solution is boiled with the copper-foil, and, 
to some extent, the acidity of the solution, determine the appearance presented 
by the deposit , if it is but slight, the foil merely acquires a purple tint , if 
thicker, it resembles tarnished sheet zinc , and if very copious, it is covered 
with an amorphous black coat When the foil is heated in a reduction-tube, 
the deposit is volatised, and condenses on a cooler part of the tube as a white 
amorphous cloud of antimomous oxide, which, when only minute traces of 
antimony are present, is scarcely visible Under the microscope no trace of 
crystalline formation can be seen , sometimes there is an appearance that at 
first sight might be taken for a crystalline deposit, but careful examination 
corrects the impression 

After shaking out the copper-foil the deposits of antimomous oxide may be 
dissolved with gentle heat in a couple of drops of a solution of tartaric acid, 
and tested with H2S, which gives the oiange-coloured sulphide If preferred, 
the deposit of antimony on the copper-foil may be dissolved off m a weak solu- 
tion of potassium hydroxide, to which a little potassium permanganate has 
been added , heat is applied until the deposit is dissolved, and then the fluid 
IS separated by filtration from the precipitate of manganese that forms, is acidu- 
lated with HCl, and treated with H2S 


^ =^3 

Fig 25 — Deposit of antimony on exit tube of Marsh’s apparatus 
The arrow indicates the position of the Bunsen flame 

The suspected fluid may be further tested by Marsh’s process, as dcsciibed 
in the last section Antimonmrettcd hydrogen is without odour and burns 
with a greenish- white flame 

Examination of the Deposits. — In thm films the deposit on porcelain obtained 
from the flame is of a neutral tint, without trace of brown , where the deposit 
is heavy, it is amorphous and black — like a smoked surface The deposit is 
insoluble in a solution of bleaching-powder, but is freely soluble in ammonium 
sulphide, leaving, when dry, an orange-coloured residue of antimomous sulphide 
When a deposit is dissolved in HNO3 with heat, evaporated, and treated with 
a solution of silver nitrate, no colour change is produced , the deposit of arsenic 
similarly treated yields a bnck-red colour 

In the exit-tube of the Marsh apparatus the deposit of antimony in the 
first instance appears immediately over the flame , it then separates mto two 
^ Thi Lancet, 1883. 
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portions, the larger one being towards the free end of the tube, that to the 
flask-side of the flame being lighter, and sometimes scarcely visible The two 
deposits are most widely separated at the under part of the tube where it is 
hottest , they curve over towards each other at the upper and cooler part 
When the deposit has taken up its final position, it is much nearer the flame than 
IS the case with arsenic , all this is due to antimony having a higher volatilising 
point than arsenic The deposit of antimony has a bright metallic lustre, like 
that of mercury , at the part where it fades away furthest from the flame— 
it IS smoky, but without trace of brown, as is the case with arsenic A very 
slight deposit may be devoid of metallic lustre, being smoky, or greyish if moisture 
IS present On applying heat to the tube, the film of antimony is volatilised 
with difficulty , it comes down again, if oxygen is present, as a white amorphous 
deposit of antimonious oxide 

Antimony may be obtamed from organic admixture by acidulatmg the organic fluid 
with HCl, and placing it in a platinum capsule, m which a small piece of pure tm or zme is 
laid , where the metals touch each other a black deposit of metallic antimony is formed 
in a few minutes, or in an hour or two, according to the amount present After removal 
of the fluid and of the tin or zme, the doiiosit should bo washed and then treated with strong 
HNO,, with the aid of heat, and the free acid driven off , the residue may be dissolved in 
strong HCl If the solution thus obtamed is lai^ely diluted with water, the oxychloride 
18 precipitated as a white msoluble salt, which may bo dissolved m a solution of tartaric 
acid, and precipitated with HgS as antimonious sulphide, recognised by its orange colour 
In some mstances antimony may bo directly precipitated from organic admixture by passing 
HjS through it to saturation, after addmg a little tartaric acid, and boilmg it to ensure the 
metal bemg m solution 

When dealmg with the tissues it will be necessary to break them up by the moist process, 
takmg the precaution to adapt a condenser to the flask m which the chlorme is evolved, 
m order to prevent iiossiblo loss from volatilisation of antimonious chlonde , there is not 
much risk, however, as antimonious chloride is not nearly so volatile as arsenious chloride 

Quantitative Estimation — Through a given proportion of the filtrate obtamed after 
breakmg up the organic matter, sulphuretted hydrogen is passed to complete saturation, 
so as to precipitate the antimony as sulphide As antimony sulphide cannot be thoroughly 
dned at 100° C it is necessary to conduct the drymg m an atmosphere of CO2, otherwise 
at the requisite temperature it would lose sulphur , probably there will also bo some free 
sulphur to get rid of that has fallen from the HgS The precipitate, after drying m the 
ordinary way at 100° C , should be powdered m an agate mortar, and put into a porcelam 
boat, which is placed m a hard glass tube through which dned COj is passing Heat is 
applied until all moisture and free sulphur are expelled , the residue is pure SbgSj 100 parts 
equal 71 77 of antimony If free from uncombmed sulphur, the sulphide dissolves in strong 
HCl without leaving any residue 


MERCURY. 

Metallic mercury in bulk has only very exceptionally produced symptoms 
of poisoning In a finely divided state, as in blue pill or blue ointment, or in 
a state of vapour, the toxic effects of the metal are readily produced The 
principal poisonous salt is mercuric chloride , much less toxic, and much less 
frequently encountered in forensic investigations are mercurous chloride, mer- 
curic oxide or red precipitate, and mercurammonium chloride or white pre- 
cipitate Mercuric nitrate resembles mercuric chloride in its effects When 
pure, mercuric sulphide, or cinnabar, excepting in the form of vapour, is inert 
The combinations of mercury with the organic radicles, methyl and ethyl, 
are virulent poisons 

Acute Mercurial Poisoning. 

Mercuric Chloride (HgClj), or corrosive sublimate, dissolves in 16 parts 
of cold water and in three parts of boilmg water It readily combines with 
albumen, a property upon which its corrosive action depends 
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Symptoms. — Immediately after a poisonous dose of mercuric chloride in 
solution 18 swallowed, an acnd metallic taste is perceived, which is accompanied 
by a sensation of constriction in the throat A hot, burning sensation quickly 
develops, which spreads from the mouth, along the oesophagus down to the 
stomach Vomiting of white slimy masses, which arc frequently mixed with 
blood, rapidly follows The pain radiates over the abdomen , there it assumes 
a colicky character, and is succeeded by copious diarrhoea accompanied by severe 
tenesmus , the stools are watery, often blood-stained, and they, as well as the 
vomited matters, contain shreds of mucous membrane , blood is more con- 
stantly present in the vomited matters and m the motions than with poisoning 
by either arsenic or antimony The mucous membrane of the mouth and 
pharynx is white and swollen, that of the larynx being also frequently swollen, 
making the voice hoarse and the breathing difficult and noisy The urine is 
often completely suppressed for twenty-four hours or more , any that may be 
passed will probably contain albumen, and it may be tinged with blood , in 
consequence of the diminished metabolism of proteids the amount of urea present 
is reduced 30 to 40 per cent Symptoms of profound collapse are present , 
the surface is cold, moist, and cyanosed, the pulse being small and irregular 
There may be severe hiccough, or convulsions If the victim survives the early 
symptoms, salivation is likely to appear twenty-four or more hours after the 
inception of the poison , this is not always the case, even when a large dose 
has been taken and recovery takes place Other symptoms of stomatitis may 
be present Richardi^re ^ records the case of a woman, aged twenty-five, who 
swallowed about 45 grams of mercuric chloride m 10 per cent solution , m spite 
of speedy vomiting and the administration of white of egg, diarrhoea and, 
on the fourth day, gangrene of the mouth and vagina occurred with haemorrhage 
from the bowels on the fifth day, followed by collapse and death On section 
the whole of the mucous membrane of the large intestine was found to be gan- 
grenous In a case, recorded by Coates,^ a man aged forty-two drank a tea- 
cupful of a solution of mercuric chloride which contained about forty grams, 
supposing it to be tea Tightness of the throat, which was red and inflamed, 
intense abdominal pain, incessant vomiting, followed m three hours by diar- 
rhoea, colic, sweating, and prostration occurred The teeth became loose, 
there was sahvation, and the gums bled freely The patient had a constant 
dull, lumbar pain, and from the first to the eighth day there was total sup- 
pression of urine , subsequently, the kidneys again began to act and urine was 
passed The teeth became firmer, but the vomiting and diarrhoea continued, 
and on the eighth day bright-coloured blood was vomited , this continued for 
four days, when the patient died At the necropsy, the mucous membrane 
of the stomach was almost gangrenous, and there was a distinct perforation 
about three and a half inches from the cardiac end of the viscus There were 
patches of incipient gangrene m the intestines Exceptionally, the onset of 
the symptoms may be delayed, sometimes inordinately so, as m the following 
case, reported by Spillmann and Blum ® A woman aged thirty drank a solution 
containing 46 grams of mercunc chloride For forty- eight hours she presented 
no symptoms except almost entire loss of vision Diarrhoea then abruptly 
commenced, followed by blood m the motions Salivation and facial oedema 
occurred , followed, after a passive period of thirty-six hours, by convulsions, 
in which the patient died twelve days after taking the poison Post-mortem, 
mtense inflammation of the large intestine with gangrene of the rectum were 
1 V Vnxon Med , 1896 • The Lancet, 1899 
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found The stomach was oedematous The kidneys were large and white, 
but there was no albuminuria (’) The amaurosis was probably due to oedema 
of the retina, and death to ursemia 

The external use of corrosive sublimate has produced fatal poisoning from 
applications of a strong solution to ulcered surfaces , absorption may also 
take place through the unbroken skin The extensive use of corrosive sub- 
limate as an antiseptic has occasionally been the cause of accidents Lcgiand ^ 
records the case of a woman who received two uterine injections of a solution 
of corrosive sublimate, 1 in 2,000, and m consequence died in three days Hall * 
describes a similar case in which death occurred on the tenth day In a case 
related by Huber ® a woman accidentally had ] 50 c c of a 0 5 per cent solution 
of corrosive sublimate, diluted with an equal volume of water, administered 
as an enema , violent vomiting and purging set in, with subsequent collapse, 
which ended in death on the fifth day Schildccher^ reports three fatal cases 
following the introduction of bichloride tablets into the vagina for the purpose 
of preventing conception In each case attempts were made to remove the 
tablets owing to the burning pain produced, and in one a physician aiiived 
within twenty minutes and immediately gave a vaginal injection of hot water 
followed by hot milk These cases show how rapidly a lethal dose can be 
absorbed 

Fatal Dose.— Three grams of mercuric chloride taken bv the mouth have 
caused death in a child From 3 to 5 grams would probably prove fatal to an 
adult Recovery has followed 90 grams in one case, m which salivation occurred , 
and 100 grams in another, in which there was no salivation Joulia® records 
the remarkable iccovery of a wom«m who swallowed 370 grams of mercuric 
chloride with an equal quantity of tartaric acid Incessant vomiting occurred , 
the tongue, mouth, and pharynx were swollen and dark red m colour , the 
pulse was 140 The stomach was immediately washed out The following day 
anuria and diairhoea occurred the third day ten ounces of blood-stained, 
albuminous urine containing casts were passed Recovery took place Death 
usually occurs within three or four days , it may take place in a few hours, 
or it may be delayed for seven or eight days 

Red Precipitate (HgO), when taken in large doses, produces the usual symp- 
toms of irritant poisoning Ord • relates a case in which one teaspoonful was 
taken , vomiting, diarrhoea (without blood) and tenderness of the abdomen 
were present , recovery took place without salivation In another case recovery 
followed two drachms Mitchell ^ records the case of a man, aged forty-seven, 
who swallowed an unknown amount of red precipitate which caused pain in 
the abdomen, vomiting, and diarrhoea, followed by death The mucous mem- 
brane of the stomach was found softened and particles of the poison were seen 
adhering to its surface 

White Precipitate (NHgHgd) — About 35 grains, sold in mistake as one of 
the ingredients of a seidlitz powder, caused the death of an adult Forty grams 
taken by a man, aged fifty-two, caused death in five hours Twenty grams 
produced violent vomiting and purging with blood m the stools, in a woman 
of forty-eight, followed % salivation and stomatitis , recovery took place 
In other cases it has been taken in much larger doses— as much as two drachms 
— without fatal result 

• Ann, de Qynicohgte, 1890 * Amtr, Journ of ObaMnee^ 1911. 

• The Lancetf 1912 » Qaz Med du Centre^ 1899 

• Zettachr. f. kltn Med , Bd 14 • The Lancet^ 1888. 

’ Boaton Med. and Surg Journ , 1897 
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Mercuric Nitrate [Hg(N03)2,H20] on several occasions, when administered 
as a poison, has been in admixture with free nitric acid, in which condition 
it is used for veterinary purposes , it is a powerful corrosive Half an ounce 
of the solution in nitric acid caused the death of an adult in twenty-five minutes 
Hain describes a case in which a teaspoonful caused the death of a middle- 
aged woman on the eighth day The symptoms were those of mercurial in- 
toxication rather than nitric acid poisoning Death has also resulted from its 
external use as an escharotic 

Potassio-Mercuric Iodide acts much m the same way as the chloride Davies * 
records the case of a young man who swallowed twenty-four “ soloids,” each 
containing one gram of this double salt, dissolved in water Pam in the throat 
and abdomen quickly followed, with vomiting and moderate purging , the vomit 
contained some blood Under treatment, recovery rapidly took place Saliva- 
tion was not observed 

Metallic Mercury in a finely divided state is absorbed as such, but is pro- 
bably partially oxidised, and combined with albumen before being taken up 
by the blood Mercuric salts, as before stated, at once combine with albumen, 
and probably exist m this combination in the systematic fluids, being held in 
solution by excess of albumen Mercurous salts are taken up with difficulty 
on account of their insolubility, a large proportion being rejected either by 
vomiting or by the bowels , the relative insolubility of mercurous salts does 
not deprive them of toxic properties, however, as is shown by many instances 
of fatal poisoning with them Runeberg® relates the case of a woman who 
received three subcutaneous injections of calomel — 1| grains m each— within 
one month Ulcerative stomatitis, with profuse salivation and diarrhoea, set 
m, followed by collapse and death, which took place m a few days 

Mercury is eliminated bv the urine, fsecos, saliva, and skin When abund- 
antly present in the body it may be found m the serum of blisters, in the milk, 
and in any other normal or abnormal secretion 

Treatment. — In acute poisoning, if emesis has not already occurred, the 
stomach should be emptied by an emetic followed by plentiful administration 
of raw white of egg , the albuminate thus formed, although insoluble in watei, 
IS soluble in excess of albumen, therefore it should be removed as quickly as 
possible by producing further vomiting Magnesium carbonate is useful to 
reduce the mercuric salt to a less active form Afterwards demulcents and 
opium will be required 

Post-mortem Appearances of Acute Mercunal Poisoning.— Taking the 
appearances of mercuric chloride as a type, the lips and the mucous membrane 
of the mouth, including that of the tongue, are usually swollen, softened, and 
of an ash-grey or white colour, this appearance may persist along the oeso- 
phagus, the affected membrane being sometimes corrugated, and sometimes 
eroded The mucous lining of the stomach is swollen and softened, it has 
been found deeply injected — of a bright scarlet colour — with ecchymoses, 
in other cases the indications of inflammation are not nearly so obvious , eschars 
have been found in the vicinity of the pylorus The small intestines are usually 
much less affected than the csecum, colon, and rectum, which are generally 
deeply injected, the limng membrane being probably ulcerated m parts, with 
indications of hssmorrhage , if death is very rapid, the intestines may present 
no abnormal appearance Evidence of interstitial nephritis will probably 

‘ The Lancet, 1912 * But. Med Journ., 1907, 

* Arch 1 Dermatologte it. Syph., 1889. 
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show itself, unless the case was so very acute as not to allow tune for its pro- 
duction Deposits of lime salts have been found in the tubules of the cortex 
of the kidneys A case was investigated by Kaufmann,^ in which a woman 
of twenty years died in nineteen days after swallowing a solution containing 
from 8 to 12 grins (124 to 186 grains) of mercuric chloride On the fourth 
day anuria occurred, which lasted two days , on the three following days the 
urine was plentiful On section the kidneys were found to be deeply injected 
and to contain a number of calcareous deposits m the cortices Microscopical 
examination showed that the appearances presented by the kidneys did not 
depend on parenchymatous inflammation, but on a non-mflammatory necrosis 
of the epithelium — coagulation or anaemic-necrosis , the calcareous deposit 
existed in the epithelial cells and not m the lumen of the tubules The epithelial 
layer of the mucous membrane of the stomach also contained numerous minute 
calcareous deposits A number of thromboses due to alteration of the blood, 
which is regarded by Kaufmaiin as the essential nature of corrosive sublimate 
poisoning, were found in the capillaries of the lungs and elsewhere, but whether 
the blood stasis in the capillaries is caused by changes m the red corpuscles 
themselves, or by liberation of fibrin-ferment, is not certain , possibly by 
both 


Chrome Mercurial Poisoning. 

When mercury is taken into the system in repeated small doses, the effects 
produced are of a special character, differing in their salient features from 
those met with in acute poisoning Chronic mercurial poisoning occuis almost 
exclusively among workers in the metal or among those who handle substances 
which contain its salts looking-glass makers, thermometer and barometer 
makers, workers in quicksilver mines, and in manufactories in which the pre- 
parations of quicksilver are produced, represent the first division , furriers, 
bronzers, and otheis the second 

The order varies in which the symptoms of chronic mercurial poisoning 
occur The first indications usually arc symptoms of dyspepsia, anorexia, 
colicky pains, loss of flesh and of strength Increase in the secretion of saliva 
IS observed, accompanied by foetor of the breath, tenderness of the gums, and 
the general symptoms of stomatitis The sufferer looks aneemic , he is subject 
to attacks of nausea, vomiting, and diarrhoea The skin shows erythematous, 
eczematous, or pustular eruptions Exceptionally, glycosuria occurs, either 
in cases of accidental poisoning with mercury, or even after its therapeutic 
use Bing ^ records the occurrence of several cases of chronic mercurial poisoning 
caused by the derangement of a mercury-ventil in a hospital The symptoms 
comprised shortness of breath, cyanosis, and nausea, followed by vomiting 
Two of the cases ended fatally , section showed hypersemia of the lungs, m 
which the smallest bronchioles were affected, and atelectasis A like condition 
was produced experimentally in animals, by means of allowing them to breathe 
moist air which had passed through mercury The effects thus produced differ 
from those encountered in ordinary chronic mercurial poisoning 

Sooner or later the occurrence of special symptoms indicate that the nervous 
system is implicated , in some instances the nerve-symptoms are the first to 
show themselves The earliest and most characteristic is a fine tremor of the 
muscles of the tongue and face, at first only manifest under excitement , the 
tremor tends to spread to the arms, and later to the legs Although at first 
1 Virohow’s Arch , 1889 • Arch /, Hygienty 1903. 
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called up by exertion only, its fineness — resembling paralysis agitans — dis- 
tinguishes it from that of disseminated sclerosis Subsequently the tremors 
are continuous, although still accentuated on voluntary movement, rendering 
co-ordinated muscular action difficult, during sleep they may be absent, or 
simply lessened, in accordance with their intensity when the patient is awake 
As IS the case in all tremors that affect the muscles of articulation, the patient 
stammers and hesitates when speaking The tremors may exist without ap- 
preciable loss of muscular power, but, as a rule, more or less paialysis occurs 
Letulle ^ found this to be the case with a number of workers m the Almaden 
mercury mines , the diminution m muscular power, as tested by the dynamo- 
meter, was proportional to the duration of the mercurial influence Muscular 
weakness may occur without tremors, but complete paralysis is invariably 
preceded by tremors Sensory disturbances, such as imperfect tactile sensi- 
bility, hypersesthesia, and painful sensations, are, as a rule, localised and not 
profound Psychical disturbances are frequent , they take the form of mental 
irritability and loss of power of concentration, with headache and palpation , 
the condition called “ mercurial erythism ” may be present, the patient being 
subject to hallucinations and to acute attacks of mama In the majority of 
cases observed by Letulle, the digestive organs were healthy The teeth may 
be blackened, and appear as though corroded by an acid , the condition, however, 
differs from ordinary caries 

Chemical Analysis — The presence of mercury in organic admixture, in not too small 
amount, may be demonstrated by Remsch’s test The film of mercury on the copper- 
foil 13 very charaotenstio, presenting the appearance of polished silver , if but a trace be 
present the foil is barely discoloured The foil, after being dried, is put mto a reduction- 
tube and heated until the mercury is driven off, when minute globules of the metal are 
deposited on the cooler part of the tube Under the microscope by transmitted light they 
appear like black balls , by reflected light they show a metallic lustre round thoir margms 
When the tube is cool (the copper being shaken out), the vapour given off from a scale of 
iodine introduced mto it soon colours the mercurial deposit yellow, which gradually deepens 
into scarlet mercuric iodide The presence of mercury m organic fluids may also be ascer- 
tained by immorsmg m the fluid, after acidulation with hydrochlono acid, a slip of gold- 
foil m contact with a piece of tm wire , a white atam (metallic mercury) appears on the foil 
where it is touched by the tin On account of the volatility of the metal the moist method 
should be used m order to separate mercury from organic matter If the amount of mercury 
IS not very small, the liquid obtamed after treatment of the organic matter with potassium 
chlorate and hydrochlono acid may be saturated with HjS, and allowed to stand until a 
black precipitate of mercurous sulphide falls, which after separation must be thoroughly 
washed free from all trace of chlondes Any silver, lead, or copper sulphides present may bo 
separated by treatment with nitno acid, m which they are soluble , mercurous sulphide is 
insoluble m nitno acid After the precipitate is washed and dned, it may be weighed and the 
amount of mercury calculated — 100 parts equal 86 2 mercury The sulphide is then treated 
with nitro-hydroohlono acid, evaporated to dryness, the residue dissolved m water, and 
the solution tested in vanous ways for mercury 

Tests. — With mercuric salts potassium iodide gives a scarlet precipitate 
soluble in excess Potassium hydroxide gives a yellow precipitate Stannous 
chloride gives a white precipitate of mercurous chloride which changes to grey 
— metallic mercury With soluble mercurous salts potassium hydroxide gives 
a black precipitate , potassium iodide a green precipitate , stannous chloride 
a white precipitate changing to grey , potassium chromate a brick-dust coloured 
precipitate 

A number of methods have been devised for estunatmg mercury when present m very 
small amount m organic matter , some modification of the moist method is usually adopted 

^ Arch de Phys norm et pathol , 1887, 
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to destroy the organic matter, and much mgenuity has been expended on the subsequent 
separation of the metal Hofmeister’s method as adopted by Wmternitz ^ dispenses with 
destruction of the oi;ganio matter when urine is the fluid to be examined The urme is acidu- 
lated with 10 per cent of HCl, and is left for two days to deposit unc acid , after filtration 
it IS slowly passed through a system of glass tubes contammg rolls of copper gauze , the 
mercury present is deposited m the metallio state on the gauze, and after waslxmg and 
drymg is driven off by heat, and is deposited m a cool part of the combustion-tube m which 
the volatilisation is performed , it is then weighed Bohm ® modifies this process by de- 
stroymg the organic matter m the moist way, and after freeing the hquid from chlonne 
allows it to pass over copper gauze as above described Ludwig and Zillner,® after destroying 
organic matter with hydrochloric acid and potassium chlorate, precipitate the mercury 
with zinc dust, from which it is volatilised by heat , the tube containing the deposit is weighed, 
and again after the mercury is driven off by heat 

These recent methods, which for the most part are modifications of older processes, 
present certam advantages, and enable approximately exact results to be obtained, but 
after some experience m their use the author prefers the electrolytic method, as bemg easier 
of application and of equal accuracy The organic fluid, after treatment with potassium 
chlorate and hydrochloric acid, is submitted to electrolysis, as described m the followmg 
section , a small slip of gold foil, as the cathode, bemg substituted for platinum After 
the mercury is deposited, the gold foil is washed, first with water, then with absolute alcohol, 
and lastly with other, and is carefully dried and weighed , it is then introduced mto a piece 
of hard glass tubmg through which a current of dry air is passed, and sufficient heat is 
applied to drive off the mercury from the foil on to the tube The foil is reweighed, and, 
for control purposes, the tube is weighed with the deposit, and again after it has been driven 
off by heat 


LEAD. 

The salts of lead usually encountered as toxic agents arc the neutral acetate 
(sugar of lead), the basic acetate (Goulard’s lotion), the carbonate (white lead), 
the tetroxide (red lead), and the chromate (yellow chrome) , other salts of lead, 
as the chloride and nitrate, are poisonous, but arc not so accessible to the public 
Fine particles of metallic lead are poisonous when repeatedly taken into the 
system 

The salts of lead act as mild imtants, some being more powerful poisons 
than others , the chromate, for example, although insoluble m water, acts 
more energetically than the acetate, which is soluble 

Lead poisoning may be acute or chronic , an intermediate subacute form 
18 not unfrequently encountered 

Acute Lead Poisoning. 

Lead Acetate [Pb(C2H30)2,3H20], the salt of lead most frequently used, 
has a sweetish taste , it only produces acute poisoning when taken in large doses 

Symptoms.- -If an ounce or more is swallowed, a strong astringent metallic 
taste is at once perceived, followed by a feeling of constriction in the oesophagus, 
and a hot sensation, which spreads to the stomach Within half an hour after, 
vomiting comes on, the vomited matter consisting of white opaque masses, 
which may be tmged with blood There is great thirst, and violent colicky 
pains in the abdomen, which come on in paroxysms , the abdominal muscles 
are tense, and the patient eases the pain by bending himself forward and com- 
pressing the abdomen The bowels are usually constipated, but, exceptionally, 
diarrhoea has occurred , the motions are dark, almost black, from the presence 
of lead sulphide The urine may be partially suppressed Great prostration, 
vertigo, and pains in the head and limbs are experienced, with general numb- 
ness, or parsesthesise, cramps in the calves, and, occasionally, paralysis of the 

‘ Arch f exp Pathol , 1889 • Zettschr, f phys Chetnie, 1891 

• ITt cner klin Wochenechr., 1889 
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limbs Drowsiness is not unfrequent , the tongue is coated, and the breath is 
offensive , the pulse is small and frequent In acute lead poisoning, from a 
single dose the gums raiely exhibit the blue line which is characteristic of chronic 
lead poisoning The greater number of cases of acute lead poisoning recover 
The subacute form occurs after taking repeated small, though not minute, 
doses of a soluble salt of lead The patient is troubled with intense thirst and 
a metallic taste Colic, with retraction of the abdominal muscles, is a pro- 
minent symptom , the bowels are obstinately confined The urine is lessened 
in quantity The blue line round the margin of the gums is usually present , 
the pulse is weak and slow , the tongue is coated and the breath is offensive 
There may be some of the more acute symptoms present, as prostration, numb- 
ness, and vertigo Death rarely occurs, the symptoms passing off m a week 
or two after the poison ceases to be administered Gastric disorder and colic 
are the symptoms which first indicate the occurrence of the subacute form oi 
lead poisoning, which occasionally happens in consequence of active medicinal 
treatment by means of lead acetate Usually lead acetate may be administered 
m medicinal doses for a considerable time without producing poisonous- 
symptoms, as, for example, when given to check the obstinate diarrhoea which 
accompanies tubercular ulceration of the bowels , on rare occasions poisonous 
symptoms follow a single dose 

Fatal Dose. — The exact amount of lead acetate which will cause death is 
not known Recovery has followed an ounce Lesser^ records the case of a 
woman aged forty who ^wallowed a “ knife-pomtful ” of litharge m order to* 
procure abortion In an hour and a half she vomited milk-likc masses, and on 
the following day she aborted of a four-months foetus She became icterish, 
with abdominal jpain, profoundly collaspcd, and died on the third day after 
taking the poison Slight indications of gastric catarrh were found after death 
Lead was found m the viscera He reports another case in which one ounce- 
and a half of white lead caused death on the third day 

Treatment of Acute Poisoning. — The stomach should be emptied either 
by the tube or an emetic unless theie has been free, spontaneous vomiting 
Sodium and magnesium sulphates should be given in half-ounce doses, dissolved 
m half-pints of water , dilute sulphuric acid may be substituted , the lead 
sulphate thus formed should be got nd of by purgation, as, although it is an 
insoluble salt, it is not entirely harmless Demulcent drinks, as barley-water, 
milk, or white of egg, are beneficial, opium may be necessary for the colic 
and to restrain useless vomiting 

Post-mortem Appearances. — On account of the comparative rarity of fatal 
cases, the post-mortem signs are not well known In addition to the usual 
indications of acute gastro-ententis, the mucous membrane of the stomach 
has been found to be covered with a whitish-grey deposit it may also be 
thickened and softened, a condition which sometimes extends to the duodenum. 
Erosions of the gastric and intestinal mucous membrane have been observed, 
apparently due to prolonged localised action of the lead salt The other organs 
yield no reliable indications 


Chronic Lead Poisoning. 

The sources from which lead is derived in cases of chronic poisoning are 
numerous They may be divided into those due to OCCupation-risks, and those 
due to the accidental presence of lead m fluids and comestibles, and in 
‘ Vtertdjahrcuchr. f ger Med , 1898 
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substances which are repeatedly brought in contact with the surface of the body , 
in the latter case it is probable that the poison is accidentally transferred to 
the mouth by the fingers, in handling food for example 

The following are the notifications of chronic lead poisoning in factories 
and workshops in the years 1909 and 1919 ^ 


Industry 

1909 

1919 

Total (’ases 
Notified 

Deaths 

Total Cases 
Notified 

Deaths 

1 Smelting of metala, 

66 

5 

24 

5 

2 Brass works, 

3 Sheet lead and load piping, 

5 




9 

2 

2 

1 

4 Plumbmg and soldering. 

28 


10 


5 Printing, 

21 

1 

10 

1 

6 File cutting. 

8 




7 Tinning and enamelling. 

21 


2 


8 White load. 

32 

2 

10 


9 Red lead. 

10 


15 


10 Chma and earthenware. 

58 

5 

21 

8 

10a Litho transfers. 

1 




11 Glass cuttmg and Polishing, 

4 

2 



12 Vitreous enamollmg. 

3 


1 


13 Electric accumulators, 

27 


48 

2 

14 Paints and colours. 

39 

2 

11 


15 Coach buildmg. 

95 

6 

11 

3 

16 Shipbuildmg, 

27 

1 

8 

2 

17 Pamt used in other industries, 

42 


9 

3 

18 Other industries. 

57 

2 

25 

1 

Total, 

553 

30 

207 

26 


Among the accidental causes are —drinking-water which has been stored 
in lead cisterns, has passed thiough lead pipes, or is derived from contaminated 
sources of a gram per gallon has caused poisoning) The risk hitherto 
encountered of drinking-water becoming contaminated in its passage through 
lead-pipes is now materially increased by the action of stray currents of elec- 
tricity emanating from subterranean electric light and power cables Latham ^ 
relates a case of lead-poisonmg which was traced to this cause It was found 
that when a current of 30 amperes was passing through the offending cable 
there was a difference in potential of I 8 volts between the earth-current and 
that of the water pipe Danger occurs from food cooked in so-called tinned 
vessels, the coating in the cheaper kinds sometimes containing lead, or in 
earthenware vessels lined with lead glaze, or food preserved in “ tins,” the solder 
of which contains a percentage of lead Wine bottles that have been cleaned 
by shaking lead shot within them , confectionery coloured with lead chromate , 
tea and snuff packed in lead-foil , hair dyes and cosmetics containing lead, 
and soda-water syphons fitted with pewter or lead valves, have all from time 
to time given rise to chronic lead poisoning No combination of lead can be 
taken into the system without the risk of chronic poisoning , even lead sulphate, 

1 Reports of Chief Inspector under Factories and Workshops Acts. 

* Tht Electrtctan, 1905 
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which 18 regarded as an insoluble salt, was effectively used by Gusserow ^ to 
produce chronic lead poisoning in animals 

Lead or its compounds may enter the system through the respiratory or 
gastro-mtestinal tracts, or through the skin, the last portal being relatively 
unimportant Workers in metallic lead do not suffer unless they are frequently 
in the presence of large quantities of the molten metals, or inhale fine particles 
of solid lead or of its oxide whilst manipulating old metal , ordinary plumbers, 
who handle unoxidised metallic lead all day long, comparatively raiely suffer 
from lead poisoning unless fiom the use of wshite or red lead in fitting Lead, 
though not usually classed amongst the volatile metals, is capable of volatilisation 
at a high temperature, and in the form of vapour may be taken into the system 
through the respiratory tract and also into the stomach One of the worst 
cases of chronic lead poisoning seen by the author was that of a man who 
bought the sheet-lead linings of old tea-chests and melted them down into 
pig-lead , he did the work in a small room without any contrivance for ventila- 
tion, and attended to the whole process himself File cutters, by constant 
hammering, abrade and receive into the mouth and nostrils small particles 
from the thick plates of lead on which they embed the files ,In other trades 
in which lead is used, the salts of the metal are introduced into the system 
through want of cleanliness , a workman is content to wipe his hands on his 
apron, or other cloth already contaminated with lead, and then to handle food 
in the act of taking his meals , he will also hold between his teeth brushes or 
other articles soiled with lead paint Goadby has shown by experiments on 
animals that the inhalation of lead dust is far more dangerous and produces 
symptoms far earlier than the direct ingestion of a very much larger quantity 
of the same substance through the mouth 

Idiosyncrasy has much to do with chronic lead poisoning , of fialf a dozen 
persons subjected to the same risks, perhaps one only develops symptoms 
The use of alcohol increases the tendency to chronic lead poisoning , Oliver * 
regards it as a most potent factor Gouty subjects easily succumb to the in- 
fluence of lead, and in its turn the metal tends to develop gout Oliver states 
that women succumb to the influence of lead more quickly than men at an 
earlier age- -18 to 23 , in the case of men the usual age is from 41 to 48 Lewin ® 
states that of one hundred women- workers m the Vienna lead foundries 26 4 
were attacked with saturnism , of the same number of men only 6 9 were 
attacked In the Staffordshire pottenes (before the recent regulations were 
enforced), 40 per cent of women and only 7 per cent of men were affected 
Cases have been observed in which symptoms of chronic poisoning appeared 
yearly after the individual had ceased to be exposed to the action of the metal 
In pregnant women abortion frequently results from chronic lead poisoning 
According to Lewin, the ecbolic action of lead affects not only women who are 
suffering from plumbism, but also a healthy woman who is impregnated by 
a man who, at the time, is suffenng from chronic lead poisoning Abortion 
from chronic lead poisoning occurs from the third to the sixth month Pope * 
reports the cases of two women who died from lead poisoning after taking, 
as an ecbolic, diachylon plaster made into pills , other similar cases are recorded 
{mde p 104) 

Symptoms. — The early symptoms are usually referred to indigestion , the 
patient has pains in the stomach or abdomen, which may or may not be evoked, 
or increased by taking food, the appetite is diminished and the bowels are 

‘ Virchow’s Arch,^ vol xxi * Berltner lUn. Wochemchr , 1904. 

* Lead Po\aon%wj tn its Acute and Chrome Forint 1892 * Brit Med Jmrn., 1893. 
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constipated A disagreeable, sweetish, astringent taste is experienced in the 
mouth, and the breath is offensive The skin acquires an unhealthy colour, 
at first it IS yellowish, subsequently it is ansemic Round the free margins 
of the gums a blue line is seen most strongly marked in the upper jaw , where 
teeth are absent the blue line is also absent Occasionally, when the teeth 
are present, no blue line is visible The line is due to deposition of lead sulphide 
in the papillae of the mucous membrane of the gums , small quantities of food 
containing sulphur cling to the teeth, and in consequence of decomposition 
slowly give off HgS, which combines with the lead present in a state of solution 
in the gums Nutrition is interfered with, and the patient consequently emaciates 
The pulse is usually slow and of high tension Parotitis is an occasional late 
symptom of plumbism 

Patients m this condition often go on for a long time without much change, 
although they may continue to be under the influence of the poison The author 
once examined a number of men who were employed in a large lead works and, 
m a considerable proportion, found a distinct blue line on the margin of the 
gums , these men denied that they had evei suffered any symptom of lead 
poisoning, or that their health had been adversely affected in any way They 
had been engaged m the same work for from five to twenty-two years Usually, 
however, one or other of the more pronounced symptoms of chronic lead poisoning 
IS developed They comprise • — coUo, arthralgia (pain in the neighbourhood 
of the joints), paralysis, and encephalopathy (psychical disturbances) 

Colic IS usually the first to appear, although cases of typical lead paralysis 
occur in which the patients deny ever having had colic , as a rule, one or more 
attacks of colic precede the other symptoms Colic is ordinarily ushered in by 
recurrent abdominal pains as mentioned in the general symptomatology, but 
an attack may suddenly occur without any antecedent pain In most cases 
the pain radiates round the umbilicus, and is accompanied by tenesmus and 
retraction of the abdominal muscles , whether the muscles are retracted or not, 
they are tense and resistant, and the pain is relieved on pressure Except 
in rare cases, when there is diarrhoea, the bowels do not act notwithstanding 
the tenesmus During the attacks of colic the pulse becomes still slower, and is 
full and hard There is no rise of temperature of any significance 

Arthralgia. — The pains to which this name is given probably originate 
in the sensory nerves of the muscles in the neighbourhood of the joints , they 
may be preceded by shooting or flying pains, or they may come on suddenly 
without warning They occur most frequently about the knees , less frequently 
about the elbows and shoulders The sensation is that of a boring, tearing 
pain, which seems to affect the bone itself The flexors suffer most frequently , 
as a rule, the small joints are not attacked The pain may extend to the muscles 
of the trunk, especially to the lumbar vessels Contraction and twitchings of 
the muscles have been observed 

Paralysis. — The muscles most frequently attacked are the extensors of the 
hand and fingers The order m which they succumb is usually — the extensor 
communis, the extensores digiti minimi, pollicis longus, carpi ulnaris, radialis, 
pollicis brevis, and (after a longer interval) the ossis metacarpi pollicis The 
supinator longus usually escapes, and shows up in contrast to the wasted muscles 
The result of the muscular paralysis is that, when the arms are held out hori- 
zontally, with the palms of the hands downwards, the hands drop, and cannot 
be raised, the condition being known as wrist drop," Exceptionally, the 
paralysis begins in the muscles of the upper arm, the deltoid, biceps, and 
coraco-brachialis being affected, and in this — the upper-arm type — the supinator 
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ongus IS attacked Both arms usually suffer, though one may be more 
ifEected, or further advanced than the other The interosseous muscles of the 
lands and those of the ball of the thumb are sometimes specially attacked, 
iroducmg the “ claw-shaped ” hand The legs may be attacked, but usually 
lot until the arms have suffered for some time , the anterior muscles are the 
irst to suffer , the tibialis anticus, like the supinator longus, usually escapes 
The muscles of the trunk are rarely affected Tremor, increased by movement, 
nay occur m the arms 

The characteristics of lead paralysis are - little if any disturbance of the 
lensory fibres — probably limited to localised patches of anaesthesia if present 
—with profound trophic changes the affected muscles undergo extreme 
itrophy, and yield the reaction of degeneration Lead paralysis is usually 
regarded as jienjiheral, but it docs not correspond with the distribution of the 
peripheral nerve supply , in the arm, for example, all the muscles supplied 
by the muscuIo-spir.il are not affected Changes have been found both in the 
nerves and in the ganglion cells of the anterior cornua of the cord 

Encephalopathy.- Psychical disturbances usually commence by headache, 
dizziness, and sleeplessness , there may also he amaurosis , further develop- 
ment may lead to a condition of drowsiness, or to one of excitability, which 
may be accompanied by hallucinations or wild delirium Eclampsia is common, 
especially m women, and involves an unfavourable prognosis , the convulsions 
may be repeated at intervals for days, the patient remaining unconscious for 
some time after each attack Optic neuritis occurs among those who i\ork 
in lead, especially in girls , cases of this kind are met with in pottery workers 
The neuritis may not affect the vision, or it may cause absolute blindness 

If lead is taken into the system for a prolonged period it tends to cause 
chronic interstitial ncphiitis, with the presence of albumin m the urine Al- 
buminuria does not usually occur in the early stage of chronic lead poisoning 
Lead possesses selective properties in lelation to the nervous system, which 
IS attacked by it both centrally and peripherally , it is capable of entering 
into combination with nerve substance, and thus of directly interfering with 
Its function Blyth ^ chemically examined the brain of a man who had suc- 
cumbed to the influence of lead, and found an amount of the metal in it equal 
to 117 1 milligrammes of lead sulphate 

Treatment of Chronic Lead Poisoning.- Removal of the patient from the 
influence of the poison is essential , when dyspeptic symptoms, especially if 
accompnied by pains m the abdomen, are complained of, the margins of the 
gums should always be examined Various remedies, of which the favourite 
IS potassium iodide, have been used to promote elimination of the metal From 
the results of some investigations on this subject, ^ the author arrived at the 
conclusion that potassium iodide does not influence the rate of elimination 
of lead In two cases of chronic plumbism, it was given in 15 and 10 gram 
doses respectively three times a day for a week or ten days, and then stopped 
for a like period, and again resumed , during the whole period of the experi- 
ments the faeces and urine voided in the preceding twenty-four hours were 
analysed three times a week The results showed that slow elimination, chiefly 
through the bowels, was going on the whole time, and that it was not increased 
when potassium iodide was being taken, in conjunction with which magnesium 
sulphate was sometimes given Several other accredited eliminants were also 
tned with negative results The only treatment that to a slight degree seemed 
to increase the amount of lead in the excretions was a combination of hot baths 
^ Abstract of Prov, Chem, 8oc,, 1887*88 • Bnt. Med Journ,, 1893. 
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and general massage, with occasional purges Fresh air, good diet, as much 
exercise as can be judiciously taken, with hot baths and general massage, are 
the means chiefly to be relied on to promote cure in cases of chronic lead 
poisoning 

The special symptoms require appropriate treatment —Colic will require 
opium , arthralgia, hot fomentations, and probably opium , paralysis, local 
massage and electricity 

The elimination of lead from the system takes place chiefly by the bowels , 
to a much lesser extent by the kidneys It has been asserted that lead is elimi- 
nated by the skin, but the author has never succeeded in obtaining any evidence 
of this , in the instances of blackening of the skin by baths containing potassium 
sulphide, which are cited in proof, the discoloration was probably due to some 
of the metal, derived from external sources, being present in the pores of the 
skin 

When a medicinal dose of a soluble salt of lead is administered, about half 
or two-thirds of it passes m an insoluble form directly through the bowels 
without being absorbed , what remains is gradually eliminated in the faeces and 
urine, a small percentage being probably retained in the tissues for an indefimie 
period In the course of the investigations above mentioned the author admini- 
stered to a patient 2 grains of lead acetate three times a day for five consecutive 
days , on the last day of administration the feeces (227 grms ) yielded 1762 grm 
of lead, equal to about 5 grains of lead acetate , on the second day after the 
administration ceased, 290 grms yielded 1411 grm (about 4 grams) of the 
acetate , on the fourth day the amount fell to 0053 grm , and on the sixth to 
0006 grm , after which there was little more than a trace The largest amount 
obtained fiom the urine in any one day was ecjual to a little over 1 milligramme 
of lead , this rapidly fell to less than one-half, and in a few years after there 
\\as a mere trace In each instance the faeces and urine analysed were respec- 
tively the excretions of twenty-four hours It is evident that only a small 
percentage of load is absorbed when given medicinally , the instances, there- 
fore, m which symptoms of lead poisoning are produced by medicinal doses 
demonstrate that it is not essential for much of the poison to be stored up in 
the tissues, but that what is stored up exists in a very stable form, and probably 
in intimate combination with them 

The elimination in cases of chronic poisoning was investigated in a similar 
way , the faeces and urine passed in twenty-four hours were analysed every 
second or third day, the weight of the faeces and the volume of the urine being 
noted on each occasion The results showed that the daily elimination in the 
faeces was from five to ten times greater than that in the unne the amount 
m the faeces varied from 3 milligrammes of metallic lead down to a mere trace , 
the largest amount obtained from the urine in any one day was 0 9 milligramme. 

Chemical Analysis — Any lead that comes away with the excretions, or is contained 
in the tissues after death, exists in combmation with organic matter, from which it requires 
dissociatmg before it will respond to reagents If the amount of organic matter with which 
the lead is combmed is small, it may be evaporated to dryness if a fluid, or simply dried 
if a solid, and then mcmerated at as low a temperature as will affect the purpose The 
residue is drenched with nitric acid, the acid dnven off with a gentle heat, and the nitrate 
thus formed is dissolved m a little water, filtered, and tested 

Tests." Sulphuretted hydrogen produces a brown or black precipitate in 
accordance with the amount of lead present Potassium iodide gives a yellow 
discoloration or precipitate, the fonner when the lead is in very small amount , 
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the precipitate is soluble in boiling water, from which on cooling it crystallises 
in gold-colouied scales In making use of this test with minute quantities 
of lead that have been treated with nitnc acid, it is essential that all the free 
acid should be driven off, otherwise the reagent is decomposed and a yellow 
colour IS produced by the liberated iodine, there are grounds for believing 
that some of the extraordinary results which have been obtained with potassium 
iodide, in testing urine for lead, were due to this fallacy Potassium chromate 
gives a yellow precipitate Sulphuric acid gives a white precipitate, hastened, 
when in very dilute solution, by the addition of alcohol , the precipitate is soluble 
in ammonium acetate A lead salt mixed with sodium bicarbonate, and heated 
on chaicoal in the reducing flame of the blowpipe, yields beads of metallic lead 
incrusted with its yellow oxide 

When nrnnuto quantities of lead are present in combination with large amounts of 
organic matter, the dry process is tedious, difficult to carry out, and uncertain in its results 
The plan adopted in the investigations on the elimination of lead above mentioned was as 
follows — The unne was evaporated down to the consistence of gniel, and the fajces wore 
mixed with distilled water to a like consistence , they were then each treated with potassium 
chlorate and hydrochloric acid, as described on p 360 The filtrate after cooling was placed 
in a glass cell, the bottom of which consisted of a sheet of vegetable parchment , the cell 
was immersed to such a depth in an outer cell contammg distilled water acidulated with 
a few drops of sulphuric acid, that the liquids m the inner and outer cells stood at the same 
level A piece of platmum foil exposing a surface of about 60 cm square, constitutmg the 
cathode, was submerged m the liquid contained in the inner cell a similar piece of platinum- 
foil constituting the anode being immersed m the outer cell , the pieces of foil were so 
placed as to be opposite each other, separated by the parchment diaphragm A current of 
three or four volts was passed from six to eight hours, after which the foil was removed 
from the inner coll, gently washed and dried The metallic lead was dissolved off the foil 
with dilute nitnc acid aided with heat, and, after driving off most of the free acid, the solu- 
tion was decomposed with dilute sulphuric acid, and an equal volume of alcohol was added 
it was then sot aside for twenty four hours The precipitate of lead sulphate was washed 
with water containing 12 per cent of alcohol until all the free acid was removed , it was 
then separated by decantation, ignited and weighed The amount of lead was calculated 
from the weight of the sulphate 100 paits of sulphate contain 68 319 parts of metalho 
lead 

Whether the moist or the diy iirocess is used, the residue after the primary filtration 
should be tested for load, which may exist as sulphate, and remain undissolvod If the 
original substance contains load as sulphate, the salt should be dissolved with heat in an 
aqueoils solution of ammonium tartrate, to which a little free ammonia has been added, 
and then precipitated with sulphuretted hydrogen 100 parts of lead sulphide contam 
■68 61 parts of metallic lead It is better, however, to convert the sulphide mto sulphate, 
by treating it with nitnc, and subsequently with sulphuric acids, after which it is ignited, 
weighed, and the amount of the metal calculated by the factor for lead sulphate 

In place of the electrolytic method, the solution obtained after destruction of the organic 
matter in the moist way may be precipitated with sulphuretted hydrogen, and the pre- 
cipitate dealt with as above described, but when the amount of lead is very small, the elec- 
trolytic method is much preferable 


COPPER. 

The salts of copper having a distinctive colour and a strongly astringent 
taste are ill adapted for criminal purposes , still, cases have occurred m which 
the sulphate and the acetate have been administered with homicidal intent , 
acute copper poisoning, however, is usually due to accident or to attempted 
euicide Metallic copper is slightly if at all poisonous , many cases have hap- 
pened of accidental swallowing of copper coins, which in some instances have 
remained within the digestive tract for a considerable time, but, with one ex- 
ception, no toxic effects are recorded Rowley ^ relates the case of a girl ten 
* Bnt Med Journ , 1894. 
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years old who swallowed a halfpenny which remained m the digestive tiact 
for SIX months without giving rise to any symptoms of poisoning Kearney* 
saw an infant nineteen months old who swallowed a copper com rather larger 
than a farthing, which was retained nine months and four days and then passed 
per anuiii w ithout producing any injurious effects When a soluble salt of copper 
is swallowed, it is probably transformed irto an albuminate, and, if present 
in small amount, produces but slight local changes , if in larger amount, it 
not only combines with any free albuminoid substances in the stomach, but 
it also attacks the mucous membrane and erodes it 


Acute Copper Poisoning. 

The salts that are usually answerable foi acute poisoning are the sulphate 
[CUSO 4 , 5(H20)] 01 blue vitriol, and the basic acetate [Cu(C, 11302)2, 2 CuO] or 
verdigiis 

Symptoms. W^hen a })oisonous dose of either of these salts is taken, the 
usual effects of an irritant jioison are produced within five or ten minutes 
There is violent vomiting and purging, jiain m the stomach and abdomen, 
a metallic taste, thirst, and the symptoms of collapse The vomited matter 
at first IS green or blue , the lips also and the inside of the mouth may be thus 
coloured The vomit may be distinguished from bile by the addition of ammonia- 
water, which strikes a deep blue with the copper salt, the coloui of bile remaining 
unchanged Pam in the head is frequent, and sometimes convulsions occui 
The urine is diminished in amount, and may contain blood Jaundice has 
been observed In childien the nervous system from the first may be seriously 
disturbed, jiroducing profound depression, irregular respiration, tonic or clonic 
spasms of the muscles of the limbs, or complete paralysis, the condition rapidly 
passing into coma and death Toxic absorption of copper salts may take place* 
through the defective skin A man applied a strong solution of copper sulphate 
(containing about 80 grains) in milk to his head in older to cure eczema In 
twenty-four hours severe symptoms of poisoning— gastro-enteritis — occurred, 
and m the vomit was copper in large quantities (Spaunbauer) * 

Fatal Dose is not exactly known One ounce of the sulphate, and the same 
quantity of the acetate, have each proved fatal Death may occur in a few 
hours , it IS more usually delayed for several days 

Treatment. — If vomiting is taking place it may be aided by draughts of warm 
water, in which the white of egg is beaten up If necessary, the stomach-tube- 
must be used Demulcents, such as barley-water, arrowroot-water, and milk 
should be given Morphine may be necessary to relieve pain and subdue useless 
vomiting 

Post-mortem Appearances.— Indications of the effects of an irritant will 
be present probably from the mouth down to the stomach and bowels , the 
mucous membrane will be tumefied and softened, and in the stomach it may 
be eroded , the whole tract will show signs of inflammation There may be 
distinctive indications of the poison, especially with the acetate, m the form of 
green-coloured particles adhering to the gastric, or intestinal mucous membrane , 
with the sulphate (if the discoloration exists) the appearance will be that of 
a bluish stain , the staining may be distinguished from that due to bile by 
the addition of ammonia-water The liver may show fatty changes 


1 The Lancett 1893 
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Chronic Copper Poisoning. 

According to the popular idea, copper m the smallest doses is a virulent 
poison , the least contamination of food vnth the dreaded verdigris is regarded 
■as being pre-eminently dangeious Formerly, toxicologists shared these views 
•and never questioned the existence of chronic copper poisoning , modern authori- 
ties, on the other hand, with few exceptions, state that it is unknown It is 
asserted that workers in the metal never suffer from chronic copper poisoning , 
according to Pecholier and St Pierre (quoted by Gautier) ^ even those engaged 
in the manufacture of verdigris are not affected by it Merkel ^ states that 
in bronze-powder manufactories, where the workmen are coated all over with 
the powder— which consists chiefly of copper — no case of copper poisoning has 
ever occurred Suckling,® however, obseived in brass workers wiist-drop and 
othei symptoms indicative of peripheral neuritis , a green line was present on 
the margins of the gums and the corresponding parts of the teeth were stained 
green In other cases metallic taste, dyspepsia, attacks of vomiting, and 
diarrhoea, with colic, have been observed It is stated that the colic differs 
from lead colic in not being accompanied by retraction of the abdominal muscles , 
the tendency to diarrhoea is also a distinguishing feature from chronic lead 
poisoning Some observers who have noticed the line on the margin of the 
gums describe it as being of a leddish-purple, others as indistinguishable from 
the blue line of lead, others again as in the cases instanced above Bernatzik 
■states that the line on the gums is not due to coppei which has been absorbed, 
and, therefore, it is not comparable with the blue line of lead, but that it results 
from the external deposition, at the junction of the teeth and gums, of minute 
particles of copper which are acted on by the fluids in the mouth and so made 
to yield a green or blue colour , when the line is reddish-purple it is due to 
■chronic inflammation of the gums If the green or the blue line is touched 
with a solution of potassium ferrocyamde it changes to brown 

Filehne ® maintains that in animals he has produced genuine chronic copper 
poisoning manifested by changes in the blood, anaemia, fatty degeneration 
of the liver cells, proliferation of the interstitial tissue of the liver which leads 
to a condition resembling biliary cirrhosis, together with degeneration of the 
■epithelial cells of the renal tubules He holds that from the toxicological stand- 
point there is a complete resemblance between the action of copper and that 
of the other heavy metals 

For the present, whilst allowing the possible existence of chronic copper 
poisoning, it may be accepted that the cumulative action of minute doses of 
copper IS infinitely less injurious to human beings than is the case with similar 
doses of lead 

Copper may find its way into the system along with food, with which it 
has been accidentally, or purposely, mixed Accidental admixture occurs 
from the use of brass cooking utensils, the risk being increased by want of 
cleanliness Certain foods, or condiments, arc more liable to act on metallic 
utensils than others , fats easily decompose, and their acids, and also the 
vegetable acids contained in some fruits, quickly attack copper Cases of acute 
irritant poisoning which are reported from time to time as being due to food 
which has been cooked or stored in copper vessels, are probably almost invariably 
instances of toxine poisoning from decomposition-products present in the food , 

‘ Le Cmvre et h Plomh, 1883 * Brit Med Journ , 1888 
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the amount of copper needful to produce the violent symptoms of poisoning 
described in such cases is much greater than could possibly be present, if, indeed, 
any amount of copper could cause symptoms comparable with those of a virulent 
toxine In large establishments it is sometimes customary to substitute copper 
hot-water pipes for those made of lead, as being ultimately more economical , 
if water conveyed by these pipes is examined, copper in small amount may be 
detected , the copper boiler and hot-water cylinder, in ordinary household use 
may be sources of contamination, especially when supplied with some kinds of 
water 

Copper IS purposely added to certain articles of diet in order to improve 
their appearance , this js frequently done in the case of preserved green peas 
and some kinds of pickles, as gherkins The chlorophyll, to which the blight 
green colour of the vegetables is due, is partially decomposed with corresponding 
loss of colour during the process of conservation, and a soluble copper salt 
(usually the sulphate) is added m order to restore the colour and make them 
attractive to the eye Tschirch’s^ investigation led him to the conclusion 
that the gieen colour, imparted by copper to preserved vegetables, is due to 
combination of the copper with phyllocyanic acid- a derivative of chloiophyll 
- -forming copper phyllocyanate , when the whole of the phyllocyanic acid in 
the vegetable is combined with copper any excess of the metal goes to form 
co])per leguminate which, in its pure state, is blue rather than green in colour 
The amount of copper varies in different specimens from one gram ])ei pound 
of peas upwards , in one case ^ the enormous amount of copper, equal to tvv ent) - 
SIX grains of crystallised copper sulphate pei pound of peas, was detected 
Tschirch would limit the amount to 50 milligrammes per kilo of vegetables 
in this proportion he believes it to be absolutely harmless, even if a kilogiamme 
of vegetables thus artificially coloured be eaten by one peison daily The possible 
toxic effects that may accrue from the consumption of vegetables thus adulter- 
ated IS repeatedly discussed before the law courts, with varying results- a 
certain percentage of copper is pronounced injurious on one occasion and not 
on another Except in the case of those who from idiosyncrasy are unusually 
susceptible to the influence of copper, it is very unlikely that poisonous symptoms 
would manifest themselves after a single meal, of which preserved peas con- 
taining a small amount of copper formed a part, although, as stated by Leh- 
mann,® as much as 195 milligrammes of copper might be taken with a single 
meal without the coppei being perceptible to the taste Whilst it is difficult 
to do other than admit that the occasional use of vegetables thus adulterated 
would not be attended by symptoms of poisoning, it is at the same tune to be 
regretted that the door is left open for the introduction of a substance which 
might be productive of harm Any mischief that resulted would be due to the 
copper absorbed, and to its local action on the gastric mucous membrane , 
the vegetables themselves do not appear to be affected so far as their digestibility 
is concerned Experiments by Ogier * and by Charteris and Snodgrass ® on the 
artificial digestion of greened vegetables show that the presence m small amount 
of a salt of copper exercises no adverse influence in this respect In greened 
vegetables, copper probably exists as an insoluble leguminate from which the 
metal is liberated and rendered soluble by the action of the gastric and pan- 
creatic digestion In Germany, Austria, Belgium, Spam, Russia, and in most 

' Daa Kupfer vom StandpxinkU der genchUtchen • Mxinchener med Wochenschr , 1891 
Chemitt 1893 * Laboratoire de Toxxcologie, 1891 
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of the Swiss Cantons, the use of copper for colouring green vegetables is for- 
bidden In France, where the system of greening vegetables is largely carried 
out, the law which formerly prohibited the use of copper salts for this purpose 
has been repealed In Italy 0 1 grm of metallic copper per kilo of vegetables 
IS allowed The New York Board of Health allow canned peas to be sold that 
contain not more than three-quarters of a gram of metallic copper— equal to 
three grains of the crystallised sulphate —per pound, provided that the label 
on each tin contains a statement to that effect In England the law prohibits 
the addition, to articles of food, of any material which renders the food injurious 
to health, leaving it to the Court before which the case is tried to decide as to 
what IS, and what is not, injurious to health 

In relation to this subject the question of the natuial occurrence of copper 
in certain vegetables has to be considered , minute quantities have been found 
in wheat, coffee, potatoes, and a number of other articles, of every-day con- 
sumption, including wme, spirits, and effervescing waters Paul and Cownley ^ 
found that oysters contain from 1 81 to 3 03 of copper per 10,000 of substance 
This, to a certain extent, accounts for the fact that copper is almost invaiiably 
present in the human body, of which it has been erroneously assumed to be a 
physiological constituent. It is probable that copper is being continuously 
introduced into the system from the source just mentioned, or flora the use of 
copper or brass cooking utensils and hot water apparatus 

When making the investigations on the elimination of lead mentioned m 
the preceding section, although the patients were not taking any substance 
known to contain copper, the author rarely failed to obtain evidence of its 
presence in the faeces The amount varied , it was sometimes considerable, 
as much as 2 milligiammcs of metallic copper being eliminated in the twenty- 
four hours Copper was not detected in the urine m these cases The faeces 
from a number of individuals were subsequently examined foi copper, with 
the result that traces at least, and often much more, were invariably obtained 
These analyses show that copper is almost constantly present in the system, 
and they also prove that the metal is chiefly eliminated bv the bowels , corro- 
borative of the latter statement is the fact that when a soluble salt of copper 
IS therapeutically administered, so that one or more grains are taken daily, 
although minute quantities may be found in the urine, the bulk is eliminated 
in the fseces It is probable that, like lead, copper is partially retained in the 
system, but the accumulation takes place more slowly 

Chemleal Analysis. — Organic matter may be got rid of either by the dry or the moist 
way If the former is adopted, the residue, after evaporation of the nitric acid, will probably 
betray the presence of copper by greenish or bluish tinge 

Tests.- -The clear solution may be tested with potassium ferrocyanide, 
which gives a chocolate-brown precipitate , ammonia- water gives an azure 
blue , potassium sulphocyanide, in dilute solution, gives an emerald green, 
and in stronger solution an olive green , in either case, on the addition of am- 
monia-water, the ordinary blue reaction of that reagent with copper is obtained 
If a drop of a solution of a copper salt, having a slightly acid reaction, is allowed 
to remain for a minute or two on the bright blade of a knife it leaves a deposit 
of metallic copper Another method is to place m the liquid a bright steel needle, 
or piece of iron wire , the resulting film of copper may be dissolved m a few 
drops of ammonia water, to which it imparts a blue tint, this test may be 
used in the presence of organic matter — tinned peas, for example 
' Phann Joum , 1896. 
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Quantitative estimation may be made by precipitating the copper as sulphide, and 
then dissolving it m strong nitric acid , the acid is evaporated and the residue gradually 
heated to a lull red heat until all the combined nitnc acid is driven off The result is cupric 
oxide 100 parts contain 79 85 parts of metallic copper If only a minute quantity of copper 
18 present, the fluid obtained after destruction of the organic matter is best dealt with by 
electrolysis, as described in the last section The deposit of copper is dissolved off the plati- 
num with dilute nitric acid, aided by heat, and, if the amount is very small, estimated 
volu metrically , if larger, it may be treated with HjS, converted into oxide and weighed 


SILVER. 

Acute poisoning by a salt of silver is exceptionally rare, and usually results 
from the accidental swallowing of a piece of “ lunar caustic ” which is being 
used to cauterise the throat 

Symptoms of Acute Poisoning by Silver Nitrate (AgNOg) —When swallowed 
in the solid it acts as a violent irritant and corrosive on the mucous membrane 
of the stomach Pam is felt m the stomach and abdomen, followed almost 
immediately by vomiting and probably purging , the early vomited matter 
consists of cheesy masses of coagulated mucus, which darken on exposure to 
light , blood may be present both in the vomit and m the dejections Collapse, 
cardiac depression, and cramps may occur Silver is eliminated to some extent 
by the bowels and kidneys, but most of that which is received into the system 
is deposited in the metallic state m the tissues 

Fatal Dose. Not determined Scattergood ^ rejiorts a case occurring in 
an infant, in which a piece of lunar caustic, three-quarters of an inch long, 
accidentally slipped down the throat, although antidotal treatment was at 
once resorted to, the child died in six hours A similar and fatal case happened 
some jears ago to an adult in Manchester 

Treatment,- Common salt and water, followed by an emetic, or the stomach- 
tube , afterwards, white of egg and ice If the solid lunar-caustic has been 
swallow^cd, an emetic is pieferablc to the stomach-tube If the mass is not 
letuined it should be removed by laparotomy 

Post-mortem Appearances.- Indications of the caustic effect of the poison 
may be present, as streaks or patches of a grcyish-white colour on the parts 
with which it came in contact When solid lunar caustic is swallowed, the 
stomach suffers most severely at. the lower part, where the caustic lies In 
addition there will be inflammation of the stomach, and probably of the duo- 
denum 


Chronic Poisoning by Silver. 

This usually results from the prolonged internal use of a silver salt medicin- 
ally Instances have occurred in which absorption, resulting in chronic poisoning, 
has taken place from long-continued application of the nitrate to granulations , 
•workers in metallic silver have also suffered from local symptoms affecting the 
skm A common result of chronic poisoning by silver is discoloration of the 
skin - argyria— due to depositions of particles of the reduced metal in the 
papillary layer of the cormm, not in the rete mucosum, as is the case m physio- 
logical skm-pigmentation , on account of the nature of the pigment and its 
position, the discoloration is very permanent A dark line is also formed on 
the margins of the gums , the mesentery, kidneys, and other glandular organs 
have been found stained In animals, staining does not take place, but dis- 
turbances of nutrition, paralysis and fatty degeneration of the liver and kidneys 
* Bnt Med Joum , 1871. 



ZINC 


409 


occur Gowers ^ relates the case of a man who, after taking silver medicinally 
for years, suffered from paralysis of the long extensor of the fingers, and of the 
extensors of the phalanges of the thumb, on both sides , on the light, the radial 
extensors of the wrist were also paralysed , argyria and the black line on the 
gums were present 

Chemical Analysis. — Destruction of organic matter by the moist method is not feasible, 
as the silver chlonde which would bo formed is insoluble Incineration may be adopted, 
in the course of which, if the poison is present m not too small amount, a coating of metallic 
Sliver will be deposited on the bottom and sides of the capsule due to the reducing action 
of the organic matter 

Tests. — On adding dilute hydrochloric acid a white curdy precipitate is 
produced, which is insoluble m nitric acid, but is soluble in ainrnonia water. 
A solution of caustic potash gives a brownish precipitate insoluble in excess, 
but soluble in ammonia and in nitric acid Potassium iodide gives a yellow 
precipitate, and potassium chromate a red percipitate The quantity of silver 
may be estimated by precipitating it from a solution of the nitrate by means 
of sodium chloride, filtering through a tared filter, drying and weighing the 
precipitate , 100 parts of silver chloride contain 75 28 parts of metallic silver 

ZINC. 

Acute poisoning by zinc is limited to two of its salts- the sulphate and the 
chloride The action of the two salts is different- the sulphate when taken 
in poisonous doses is simply an irritant , the clilonde is a corrosive 

Acute Poisoning by Zinc. 

Zinc Sulphate (ZnS 04 , 7 H^ 0 ), or white vitriol, in naked-eye appearance 
very closely resembles Epsom salts, for which it has been accidentally ad- 
ministered 

The symptoms produced by a poisonous dose are violent vomiting, pain 
in the stomach and abdomen, metallic, astringent taste, which quickly follow 
the act of swallowing the poison , to these purging usually succeeds The 
immediate emesis, together with the comparatively feeble toxic action of zinc 
sulphate, render a fatal issue exceptional , when death takes place it is in con- 
sequence of exhaustion 

Fatal Dose. — Not known Recovery has followed one ounce 

Zinc Chloride (ZnClgjHgO), known in commerce in the form of Burnett’s 
fluid, and also as soldering fluid, is a violent corrosive 

Symptoms. — Severe burning sensation in mouth, throat, stomach, and 
abdomen, followed by immediate vomiting and diarrhoea, with severe tenesmus, 
and distension of the abdomen , the ejected matters contain traces of mucous 
membrane and of blood Profound collapse is shown by cold surface, clammy 
sweat, thin pulse, great prostration, and, in immediately fatal cases, coma, 
with irregular breathing It is not uncommon for the acute symptoms to miti- 
gate for a time, and then, owing to progressive disorganisation of the tissues of 
the digestive tract, to recur after an interval of days, or even weeks Ward ^ 
records an instance where several men on board ship were attacked with symp- 
toms resembling those of cholera, caused by drinking water m which zinc plates 
were placed, to prevent corrosion of the boiler from whence it was obtained. 

' Diseases of the Nervous System, 1892 * The Lancet, 1886. 



410 


FORENSIC MEDICINE AND TOXICOLOGY 


Death has resulted from the application of chloiide of zinc paste as an escharotic 
The elimination of zinc takes place by the bowels and to a lesser extent by the 
kidneys 

Fatal Dose.- Six grams have proved fatal, but recovery has followed three 
or four drachms of the solid salt An infant aged fifteen months lecovercd after 
swallowing one teaspoonful of soldering fluid 

Treatment. — Poisoning by the sulphate will probably require little more 
than attention to the symptoms , usually the stomach spontaneously relieves 
itself of tlie poison , if not, the tube should be used , then warmth should be 
applied, and stimulants and opium given if required In poisoning by the 
chloride, potassium or sodium carbonate, tannic acid, white of egg, milk, and 
demulcents should be administered, followed bj opium if necessary 

Post-mortem Appearances.— The sulphate only gives rise to the appear- 
ances usually observed in acute gastro-ententis , as previously stated, the 
poison IS purely an iriitant and, therefore, causes no immediate destruction of 
tissue With the chloride the case is different If the patient dies shortly 
after swallowing the poison, the digestive tract, from the mouth down to the 
stomach, possibly as far as the duodenum, will show more or less indications 
of corrosion , there will be patches of softened memtirane having a white appear- 
ance, which m parts may be detached, together with the usual signs of acute 
inflammation If the patient suivivcs the reception of the poison for some 
weeks, the gastric mucous membrane will probably be completely disoiganised 
and in parts replaced by cicatricial tissue Jalland ^ records the case of a man 
who committed suicide by swallowing an unknown quantity of a saturated 
solution of zinc chloride , lie died on the seventy-ninth day At the necropsy 
the stomach was found to be completely destroyed , the remains consisted of 
a sausage-like mass of inflammatory adhesions without any trace of mucous 
membrane, the cavity— four inches long and three-quarters of an inch in dia- 
meter — resembled that of a chronic abscess A man aged fifty yeais came under 
the author’s care in hospital after swallowing about one ounce of crude hydio- 
chlonc acid “ killed ” with zinc that is, with as much zinc in solution as would 
combine with the acid This solution of zinc chloride he used at his work 
After the immediate effects of the poison had passed off, he improved up to 
the fourteenth day, when he began vomiting bilious matter which contained 
sloughs He progressively wasted, and died from inanition forty- three days 
after taking the poison At the autopsy the stomacli was seen to be dilated, 
with very thin walls which had a steel-grey colour , the mucosa was uniformly 
smooth, the rugae being absent, and the pyloric orifice was excessively contracted 
There were no signs of ulceration 

Chronic Poisoning by zme has been described, chiefly m smelters of the 
metal The symptoms to some extent resemble those produced by lead de- 
rangement of the digestive organs, colic with constipation, or, more frequently, 
diarrhoea , indications of peripheral neuritis have been observed Gastric 
symptoms have also been described from drinking water or milk stored in zinc- 
lined vessels , the zinc used for “ galvanising ” iron vessels is impure, and 
fluids containing chlorides will act on it It is very doubtful whether chronic 
zinc poisoning actually occurs, and probably the symptoms ascribed to it have 
really been due to lead, cadmium, or other impurity m the zinc or its compounds 

Zinc chlonde is sometimes used as “ filling ” in certain fabrics, and may 
give rise to acute dermatitis in the wearers of garments made of such fabrics ^ 
Recently the author analysed a number of textile fabrics, with respect to the 
' Br%t. Med. Joum , 1887 » The Lancet^ 1898. 
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“ filling ” used, and found that several contained as much as four and five 
per cent by weight of zinc chloride 

Chemical Analysis — In neutral or alkaline solution zmo may bo precipitated from 
organic admixture by sulphuretted hydrogen The precipitated sulphide will probably 
carry down with it some organic matter, and, therefore, if weighed would mdicate an 
amount m excess of that which was really present , for this reason it is better to convert 
the sulphide into nitrate or sulphate, and then to precipitate it as carbonate by boilmg 
with sodium carbonate m excess After being well washed with hot water, the precipitate 
18 strongly ignited so as to conveit it into oxide, and it is weighed 100 parts of zmo oxide 
contain 80 26 of metallic zinc 

Tests.- -A white sulphide is formed in neutral or alkaline solutions on the 
addition of ammonium sulphide, or of sulphuretted hydrogen , the precipitate 
is insoluble in a solution of potassium hydroxide A solution of potassium 
hydroxide added to a solution of a salt of zinc produces an opalescent, gelatinous 
precipitate, which has a tendency to adhere to the sides of the test-tube , it is 
soluble m excess The same result is produced by ammonia water, unless free 
acid or ammonium salts are present, when no precipitate is formed Potassium 
ferro-cyamde gives a pale gelatinous precipitate, and potassium fcrricyamde 
a fawn-coloured precipitate Ammonium carbonate gives a white precipitate 
soluble in excess If zinc oxide is strongly heated it turns yellow, becoming 
white again on cooling , when moistened with cobalt nitrate and heated with 
the blowpipe flame, zinc oxide foims a green pigment- Emman’s green 

CADMIUM. 

Chronic poisoning by cadmium occurs occasionally among spelter workers 
Stevens ^ believes that cases of cadmium poisoning arc often diagnosed as a 
typical lead poisoning He describes the case of a spelter worker of 67, who 
for ten years had been thought to suffer from plumbism, the prominent symptoms 
being weakness, wasting, and bronchitis Post-mortem the kidneys showed 
chionic interstitial inflammation, and the heart was hypertrophied The liver 
contained no lead, but 0 91 gram of cadmium per pound, and 0 77 gram of zme 
per pound w ere present Stevens has seen eight other cases Chronic cadmium 
poisoning differs from plumbism in that severe colic is absent, diarrhoea may 
occur, and there is well-marked epigastric pain or tenderness 

TIN. 

Poisoning by the salts of tin is exceptionally rare, and has only resulted 
from accident, for the most part from the use of tinned meat and fruit In 
Belgium and France it has been found that some confectioners put stannous 
chloride into gingerbread in order to obtain with inferior materials an appear- 
ance like that legitimately due to fine flour, m some instances as much as 
6 kilogrammes per 200 kilos of bread were present After making a series of 
experiments, Pouchet and Eiche * have recommended legal prohibition of the 
practice on the ground of its being injurious to health No fatal case of poisoning 
by tin has been yet recorded A case* that has more than once been cited 
as one of fatal poisoning by the chloride, was really one of hydrochloric acid 
poisoning, and is so stated by the original reporter , half a teacupful of hydro- 
chloric acid, having some tin in solution, was swallowed, and ultimately caused 

1 Journal of Industrial Hygiene, August, 1920 • Annales d’ Hygiene, 1892 
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death Six simultaneously occurring cases of alleged tin poisoning from 
“ canned ” tomatoes are recor.ded by Campbell,^ five being children and one an 
adult , one of the children, a girl two years of age, had offensive motions which 
contained blood, and she died collapsed , the tomatoes were found to contain 
tin salts, but the toxic effects were probably due to the presence of some de- 
composition product derived from the fruit 

Symptoms. — Metallic taste, vomiting and diarrhoea, with pain in the stomach , 
pam in the head has also been observed In some cases the poison has depressed 
the action of the heart , Luff ^ records the cases of four adults who suffered 
from severe symptoms of poisoning after having eaten some tinned cherries , 
m all four the pulse was feeble, rapid, and irregular, and the surface was cyanotic 
Luff found 1 9 grains of stannic oxide, deiived from the solder used in the 
construction of the tins, pei ounce of the cherry ]uice , the doses of tin malate 
lespectively received by the sufferers were calculated to range from four to ten 
"rains All the cases recovered Sedwick * relates how nine persons, after eating 
pears which had been stewed in a newly tinned pan, were simultaneous!) attacked 
witli diarrhtt'a, vomiting, and abdominal pains , the juice of the fiuit was 
found laden with tin salts Four persons were attacked with griping pains and 
nausea which, in two, was followed by vomiting one hour after eating tinned 
rhubarb They all quickly recovered The author found that the rhubarb- 
juice contained a large amount of tin oxalate which yielded 2 7 grams of stannic 
OKide p(‘r ounce of juice Tin is eliminated by the kidneys and bowels 

Treatment. — Empty the stomach, and then give demulcents, white of egg, 
milk, and ice, with opium if necessary 

Chemical Analysis — Organic matter may be ilestroyed by the moist method and the 
resulting solution precipitated with HjS The sulphide may then be ignited and converted 
into stannic oxide, 100 parts of which contain 78 38 parts of metallic tin 

Tests. -With mercuric chloride and a little hydrochloric acid stannous 
’hloride gives a white precipitate of mercurous chloride, which turns grey and 
mbsequentlv black (hastened by boiling) from the formation of finely divided 
iietallic mercury With gold chloride it gives a purple precipitate If a little 
uuemo dissolved in a few drops of strong nitric acid and then diluted with about 
ifty times its volume of water, is boiled, and allowed to cool, a reddish fluid 
s obtained , a few drojis of this added to a solution of a tin salt produces a 
ilac colour Stannic salts give a yellow precipitate with HgS , stannous salts 
i daik brown , after neutralising with ammonia both sulphides are soluble 
n ammonium sulphide Both stannous and stannic salts are precipitated by 
potassium hydroxide and are soluble in excess , and also by ammonia, the 
ire( ipitates being insoluble in excess 

BISMUTH. 

Exceptional cases of poisoning by the subnitrate (BiONOgjHgO) have occurred 
)oth from internal and external use, but instances have become more numerous 
iince the introduction of Beck’s method of treating sinuses by the injection 
)f bismuth paste, and the use of bismuth in skiagraphy 

Symptoms.- — Salivation, metallic taste, pain in stomach, vomiting and 
mrging, the dejections having a gre)nsh-black colour, and collapse The gums 
nay be inflamed or even gangienous and a violet-black line may be present , 
* Therap Gaz., 1893 * Bnt Med Journ,, 1890 
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the breath is very foul A disagreeable garlic-like odour has been observed 
from prolonged medicinal use of bismuth, which it is stated is due to impuiities 
in the form of tellurium or of arsenic In toxic doses the usual symptoms of 
gastro-enteritis occur Bismuth is eliminated in the feeces, urine, and saliva , 
like lead, much passes directly through the bowels without being absorbed 

Warfield ^ has reported the following case — A girl, aged nine, was admitted mto hospital 
in September, 1911 She had suffered from a psoas abscess which had been twice incised,. 
In November, 1910, about two ounces of Beck’s subnitrate paste were injected mto the 
sinus, which promptly closed, and no paste had ever been extracted Within two weeks 
a blacl line was noticed on the margin of the gums, which had persisted, bocommg more 
or less promment from time to time In August, 1911, an ulctr formed on the mucous 
membrane of the nght cheek, and later the right side of the tongue ulcerated The breath 
was very foetid and manv of the teeth decayed On the margins of both jaws both on the 
mner and outer sides was a dark violet black lino and there was also violet black discolora 
tion along the whole right edge of the tongue The nght cheek was ulcerated A skiagram 
of the right lumbar region showed a shadow 10 cm long and 2 to 4 cm broad indicatmg 
that almost all the bismuth remaineil No bismuth could be found in the unne Gradual 
improvement took place, the ulceration healed, but the line on the gums persisted 

Fatal Dose. — In one case two drachms caused death m nine days 

Treatment. — Evacuate the poison, and then give ice and opium if necessary 

Post-mortem Appearances. — Those due to acute gastritis 

Chemical Analysis — Organic matter may be destroyed by the moist method, the bismuth 
precipitated as sulphide, and afterwards dissolved m concentrated nitric acid , the solution 
of the nitrate thus obtained is evaporated to dryness and the residue ls dissolved in water 
with the aid of a little nitric acid 

Tests, — Potassium hydroxide produces a white precipitate, insoluble in 
excess, which becomes yellow on boiling Dilution with water produces a 
piecipitate, which may be distinguished from the precipitate similarly produced 
with antimony by its insolubility in a solution of tartaric acid Potassium 
chromate produces a yellow precipitate which is soluble in nitiic acid and in- 
soluble in potassium hydroxide 

Quantitative analysis may be conducted by dilutmg the solution of the nitrate, adding 
ammonium carbonate and then boiling for some time The precipitate, after ignition, 
IS weighed 100 parts of the oxide contain 89 65 of metalho bismuth 


IRON. 

The salts of iron which come under the observation of the toxicologist are 
the sulphate (FeS04,7H20), copperas, or green vitriol, and the chloride (FcgClg, 
6H2O) m alcoholic solution known as tincture of iron 

Symptoms. — Large doses of the sulphate give rise to a metallic taste, pain 
in the stomach, vomiting, and purging, the dejected matters being black from 
the formation of ferrous sulphide The chloride is a more active irritant, in 
large doses it has been found to act somewhat like hydrochloric acid Both 
these salts, but especially the chloride, are not unfrequently administered in 
poisonous doses for the purpose of procuring abortion , the inefficacy of the 
proceeding has been already discussed in the section on criminal abortion 
Iron is eliminated by the bowels and kidneys 

Fatal Dose. — That of the sulphate is unknown An ounce and a half of 
the tincture of the chloride has caused death in about five weeks. 

‘ Amencan Journal of (he Medical Sciences, 1912 . 
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Treatment. — Evacuate the poison, then give demulcents, ice, and, if necessary, 
opium 

Post-mortem Appearances.- If death takes place m the early stage there 
will be the usual signs of gastritis, with probably some special discoloration of 
the membrane due to the action of the metal In the fatal case from the chloride 
above mentioned, Christison found a thickened, inflamed condition of the 
stomach towards the pyloric end 

Chemical Analysis — Examination of the vomited matter or of the contents of the 
fltomaoh or bowels is alone required , the physiological presence of iron excludes the evidence 
of the tissues 

Tests. — Potassium sulphocyanide produces a bright red coloration with a 
ferric salt, no change with ferrous salts Potassium fcrricyanide gives a brown 
coloration with ferric salts and a blue precipitate with ferrous salts Potassium 
ferrocyanide with ferrous salts produces a whitish precipitate which becomes 
blue on exposure , with ferric salts a deep blue precipitate of Prussian blue 
Potash gives a red brown precipitate with ferric salts and a whitish piecipitate 
with ferrous salts 

The amount of iron piescnt in vomited matter may be estimated by con- 
verting the metal into a ferric salt, if it is not oiiginally in that form, and then 
precipitating the oxide with ammonia, igniting and weighing lOT) pa its of 
ferric oxide contain 70 jiarts metallic iron 

MANGANESE. 

Several salts of manganese, such as the chlorides, the suliihate, and the manganese- 
alum, may give rise to symptoms of jicisoning, but, to the toxicologist, the most interesting 
combmation of manganese is — 

Potassium Permanganate (KaMnaOg) — In strong solution this salt acts as an irritant 
and, superficially, as a corrosive It is quickly reduced m the presence of the organic matter 
it encounters in the stomach , some, however, is absorbed and causes death from heart 
paralysis 

Symptoms — Immediately after a poisonous doee is swallowed, pam is exjierienced from 
the mouth to the stomach and it rapidly spreads over the abdomen, which becomes tym- 
panitic and very tender on pressure Uncontrollable vomiting quickly occurs, and there 
IS intense thirst with great difficulty in swallowmg The breathing is difficult and noisy, 
owing to the action of the poison on the larynx The tongue and probably the lips and chin 
are stamed black, or dark brown The heart’s action rapidly becomes enfeebled and then 
ueases The case is recorded, by Thompson,’^ of a woman who swallowed from fifteen to 
twenty grammes of potassium permanganate which produced extensive erosion of the pharynx 
and tumefaction of the glottis so as to necessitate tracheotomy The lips and tongue were 
<5oal black, the comers of the mouth and the ohm being also stamed Death from heart- 
paralysis, took place in five hours Post mortem, the mouth, pharynx, and epiglottis were 
found to be corroded , the mucous membrane of the oesophagus and stomach was pallid 
The blood was fluid and cherry red in colour No manganese could be detected m the 
blood or the urine Box and Buzzard * record the case of a woman, aged forty seven, who 
swallowed “ a handful ” of crvstals of potassium permanganate in beer The lips and ohm 
were stained dark brown anfl the tongue was almost black. When first seen, the pulse 
was moderately rapid and of fair tension Very shortly the breathmg became slightly 
stndulous, and she suddenly fell back pulseless and the breathmg ceased, death takmg 
place thirty five minutes after the poison was swallowed Post mortem, the tongue was 
swollen and almost black at the front The mucous membrane of the stomach was coated 
with a black granular powder, and when this was scraped off the membrane was seen to be 
intensely hypersemic, as was also that of the duodenum The corrosive action of the poison 
was very superficial The left ventncle of the heart wew hypertrophied and firmly con- 
tracted In small doses potassium permanganate has produced severe symptoms of poison- 
ing. A woman, with the mtention of committmg suicide, swallowed some permanganate 


' Peter sh, med. Woehenschr , 1895, 
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lotion, the amount swallowed contammg about two grains , severe gastno pain, vomiting, 
and prostration occurred, followed by speedy recovery Bidwell ^ relates mstances where 
severe symptoms were produced, in one case by two two-gram doses, and m another by 
a smglo dose of one gram, taken for amenorrhcea Hawthorne * relates the cas“ of a woman 
who, to cure amenorrhcea, swallowed m four days a number of pills each of which contained 
about two grains of potassium permanganate, the total amount taken being twenty two 
grams Great pain and tenderness m the abdomen, with excessive thirst and prostration, 
almost amounting to collapse, ensued The urine was scanty, the bowels were regular 
The symptoms continued until the following day, when improvement occurred, and in a 
week the patient was quite well 


CHROMIUM. 

The compounds of chromium which are of interest to the toxicologist are 
chromic acid, potassium dichromate, and lead chromate 

Chromic Acid (CrO>) — A case of poisoning from swallowing about ten 
ounces of a solution of chromic acid, such as is used for charging zinc-carbon 
batteries, is recorded by Limbeck ^ The poison was taken for suicidal purposes, 
and the patient, when seen two and a half hours after, had violent pam in the 
abdomen, accompanied by vomiting and jiurging, which commenced a quarter 
of an hour after the solution was swallowed , indications of severe collapse 
were present cold surface, small frequent pulse, quickened respiration, slight 
cyanosis visible on the lips, and mental depression The stomach was well 
washed out with 18 litres of warm water, and yet half an hour after, about a 
litre of a dark brown viscid mass was vomited, which contained much chromic 
acid , this had evidently passed the pylorus and was regurgitated The mucous 
membrane of the mouth was not corroded, but in parts it was coloured yellow , 
the abdomen was distended and tender The urine was dark brown-red and 
contained 5 per cent albumin , the dejections from the bowels for the fiist 
twenty-four hours were of a peculiar grey-green colour Chromic acid was found 
m the vomit, fseces, and urine , in the vomit it was free, and could be separated 
by simple filtration, but it could not be detected in the faeces and mine until the 
organic matter was destroyed The patient recovered m six days 

White * records a fatal case from the external use of chromic acid A young 
woman suffering from a mass of papillary growth on the external genitals, 
was treated by a single application to it of about half an ounce of a solution 
of chromic acid, 100 grains to the ounce , the vagina and the anus were pro- 
tected by tampons of cotton wool soaked in carbolised oil Shortly after, the 
patient experienced pain and thirst, and she vomited , in twenty-four hours 
she was collapsed the surface was pale, the pulse rapid, and the extremities 
were cold , she died twenty-seven hours after the application Post-mortem 
examination revealed nothing of moment the kidneys were passively con- 
gested, the capsules peeling easily , the stomach showed some fine ecchymoses 
Chemical analysis of the kidneys and liver demonstrated the presence of a salt 
of chromium Fowler ® relates how one or two drops of a saturated solution of 
chromic acid accidently swallowed during an application to the throat, pro- 
duced violent pam in the epigastrium half an hour after, followed by severe 
vomiting of a green ropy fluid , the patient was collapsed, the face being pale 
and anxious Recovery gradually took place Glycosuiia sometimes follows 
acute chromic acid poisoning 

Potassium Dichromate (KjCrgOy) is used for a variety of trade purposes, 

* Boston Med and Surg Journ , 1886 * Prager med, Wochtnschr , 1887 

* The Lancet, 1899 « Vnxxcrsxiy Med Mag , 1889 

® Brxt. Med Joum , 1889. 
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such as staining wood, and for dyeing, and in this way is very accessible to the 
public 

Symptoms. A bitter acrid taste, followed by burning pain in the stomach, 
vomiting, purging, intense thirst, and prostration are usually present, the 
vomited matter and the motions may contain blood , there is a tendency for 
the respiration to be affected Stcwait ^ recoids a fatal case in which a woman 
became unconscious five minutes after swallowing one ounce of potassium 
dichrornate dissolved m water , there was severe vomiting and purging, collapse, 
small, thin, irregular pulse, slow, irregular, gasping respiration, with intervals 
amounting to fift(‘en seconds between the breaths , the heart continued to 
beat fully one minute and three-quarters after respiration had ceased In 
another case recorded by Turnbull, ^ in which recovery took place, the le.spira- 
tions were at one time forty-eight to the minute In all cases the symptoms 
of collapse and of acute gastritis are very pronounced Pander * found experi- 
mentally that chromium salts produce distuibance of the respiration and of 
the cential nervous system, the heart’s action not being directly affected 
Parenchymatous nephritis and blood-changes occur in chronic cases Chromium 
IS eliminated chiefly by the bowels , to a lesser extent by the kidneys 

In the manufacture of potassium dichrornate the workmen are liable to 
suffer from sores or “chrome holes” on the hands and face, which have an 
mduiated, cup-likc border, and strongly resemble hard chancres destruction 
of the cartilage of the nose also is not uncommon, the septum being perforated 
at the lower part 

Fatal Dose. — Two drachms have caused death in four hours Recovery 
ensued after a dose estimated at 273 grains 

Treatment.— Stomach -tube, or an emetic, followed by magnesium car- 
bonate or chalk suspended m water or milk Opium and the usual treatment 
for excessive vomiting and collapse will probably be required After free lavage 
of the stomach with warm water, von Jaksche recommends further washing 
out with a weak solution of silver nitrate 

Post-mortem Appearances. — When death quickly follows the reception of 
the poison the mucous membrane of the stomach, presenting the usual appear- 
ances of acute inflammation, has been found to bo superficially eroded in parts , 
m addition, it has been observed to be stained a deep olive-green, due to the 
presence of oxide of chromium , green-stained mucus has been found m the 
stomach Externally, \ellow stains may be present on the lips and the corners 
of the mouth Ruttan and Lafleur* found the blood chocolate-coloured and 
obtained from it the spectrum of methsemoglobm 

Lead Chromate (PbCr 04 ) is used as a pigment under the name of chrome 
yellow 

The symptoms produced by this poison are a complex of those due to chromic 
acid and those due to lead Although the salt is insoluble m water, when swal- 
lowed in large quantities it may produce symptoms like those of potassium 
dichrornate, it is not nearly so actively poisonous as the dichrornate, but it 
gives rise to after-effects duo to the lead which render it a very dangerous 
preparation Most of the recorded cases resulted from the use in confectionery 
of lead chromate as a pigment, or from inhalation of the salt m the process 
of its manufacture Stewart ® gives a clinical analysis of 64 cases of poisoning 
by chrome yellow, which had been used to colour cakes , the doses were small, 

* Bnt Med Journ., 1888 • Beitrage zur Chromwtrkung, 1887. 

• The Lancet, 1892 * Montreal Med Joum , 18^ 

• Medical New, 1887. 
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but were repeated, the symptoms were those due to lead In larger doses 
death has resulted after a period of drowsiness and apathy 

Chemical Analysis — After being liberated from organic matter by the moist method, 
the solution of chromium chloride, with the addition of a little sulphur acid, is boiled for 
some time with alcohol until it turns a green colour The alcohol is then driven off, and 
ammonia is added m excess , the liquid is again boiled for some time, after which the pre- 
cipitate of chromium oxide is filtered off, dried, and ignited 100 parts contain 68 62 of 
chromium. 

Tests. — The soluble salts of chromic acid in acid solution are changed to 
green by sulphuretted hydrogen Barium chloride gives a yellow precipitate 
soluble in hydrochloric acid Silver nitrate gives a crimson precipitate soluble 
both in ammonia and nitric acid Lead acetate gives a yellow precipitate 
soluble m potassium hydroxide, and with difficulty in nitric acid With the aid 
of heat, sulphuric acid and alcohol reduce chromates to chromic oxide salts, 
changing the colour from yellow, or red, to bluish-green Lead chromate digested 
with dilute sulphuric acid yields a precipitate of lead sulphate, chromic acid 
remaining in solution, if the solution is filtered, and to the filtrate a little 
hydrochloric acid is added, and then sulphuretted hydrogen is passed through 
it, the colour after a time changes from red to green , the precipitate of lead 
sulphate may be reduced with the blowpipe to the metallic state, converted 
into a nitrate, and subsequently tested 

NICKEL. 

Tho poisonous effects of this metal have been cluefly produced by the tetracarbiinyl, 
Na(CO )4 Nibkel carbonyl is a highly refractive liquid which becomes gaseous at 104° F 
In human beings, its toxic action has been produced by tho inhalation of air contaminated 
with its vapour The symptoms produced comprise headache, dyspnoea with rapid respira- 
tion, lowermg of the temperature and, m fatal cases, convulsions and coma From experi 
ments on animals, M‘Kendnok and Snodgrass ' state that the toxic effects of nickel carbonyl 
resemhle those produced by carbon monoxide, carboxyhsemoglobin being found m the 
blood Hernot and Richet * come to a like conclusion Vahlen ’ believes that they are 
not produced by the carbon monoxide which is split off, nor by the metal, but by the specific 
action of the compound, nickel carbonyl Mittasch * noted the rapid breathmg and dyspnoea 
in animals In 1902, three men were fatally poisoned by this carbonyl at a nickel chemical 
works, and several others were made ill, but they recovered The symptoms were headache, 
vertigo, fever, and rapid breathing In the fatal cases, the lungs were found to bo con- 
gested and oedematous the brain was also congested 


GOLD AND PLATINUM. 

Poisonmg by the salts of these metals is rare , but as they are used in photography, 
which of late has become a fashionable amusement, their toxic effects are likely to be more 
frequently encountered in the future, as the two following oases mdicate — 

Stevenson ® relates the case of a boy who swallowed part of the contents — somethmg 
under 12 grams — of a photographer’s tube of gold terchlonde which a playmate had found 
m a dust-heap , he vomited violently and became collapsed , the lips, tongue, teeth, and 
inner side of the cheek were stamed purplish-black by the reduced gold Diarrhoea fol- 
lowed, accompanied by tenderness m the epigastnum with retracted abdomen , both vomit 
and motions were free from blood. Gold was found m the early vomit and m the fseoes, 
but not m the unne The treatment was symptomatic, and recovery speedily took place 
Hardman and Wnght * relate an mterestmg case m which a woman went to a chemist's 


' BrtU Med. Joum , 1891. 

• Gowpt Rend Soe Btol , 1891. 

* Arch, /. exp. Pathol , 1902. 
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shop to buy a teething powder for her seven-months old mfant , by mistake she picked 
up from the counter a small packet contammg 8 grains of potassium chloro-platimte, which 
had just been weighed out for a photographer, and gave it to the child Vomiting and diar- 
rhoea occurred, with the usual symptoms of gastro-ententis , the child became collapsed 
and, m spite of treatment, death from cardiac failure took place in five hours At the 
autopsy the mucous membrane of the stomach was found to be pale except for a patch of 
brownish yellow staining on the postenor wall , the spleen was enlarged and the kidneys, 
highly congested, displayed punctiform haemorrhages , a chronic mtussusception was 
found which possibly had something to do with the fatal termination Platmum was found 
in the stomach and intestines 

Chemical Analysis. — Any organic matter may be destroyed either by the moist way 
or by heat, and an auno or platmio chlonde obtained. 

Tests — AuClj forms with water a strongly acid, yellowish solution , if to it a mixture 
of stannous chloride with a httle stannic chloride be added, the purple of Cassius is pro- 
duced Oxalic acid reduces AuCly PtClj with KOH, or NH4OH, gives a yellow crystalline 
precipitate Oxalic acid does not reduce platinum salts 


CHAPTER XXXT 

NON-METALLIC ELEMENTS. 

PHOSPHORUS. 

The toxic properties of phosphorus are chiefly utilised as a means of com- 
mitting suicide , to this end some kind of veimm-killer or rat-paste containing 
phosphorus is swallowed These pastes consist of fatty matter, amongst which 
finely divided phosphorus is distributed to the extent of about 3 or 4 per cent 
mixed with flour, sugar, and usually some pigment , a small-sized pot will 
contain 4 to 6 grains of phosphoms In default of the paste, the heads of a 
number of matches are sometimes detached, mixed with water, and swallowed , 
children are occasionally accidentally poisoned by sucking off and swallowing 
the heads of matches Only the matches made with yellow phosphorus are 
poisonous , “ safety-matches ” which solely ignite on surfaces of red amorphous 
phosphorus are inert In 1919, seven deaths (one accidental, six suicidal) were 
recorded from phosphorus poisoning, m England and Wales 

When phosphorus is swallowed, especially when the poison is in a finely 
divided state (in which it mvanably exists m the combinations used for smcidal 
purposes), it is capable of being absorbed as such, without previously under- 
going oxidation 


Acute Phosphorus Poisoning. 

Symptoms.^ — After a poisonous dose of phosphorus is swallowed, pain in 
the stomach, followed by vomiting, comes on in from a few minutes to twelve 
or twenty-four hours In exceptional cases the symptoms have first appeared 
at a still more remote penod, not even until the second or third day , usually 
they occur in from two to five hours In a dark place the matters first vomited 
and the patient’s breath often appear luminous A phosphorus- or garlic-like 
odour may be perceived in the breath both by the bystanders and by the patient 
himself, after the stomach has been well emptied, the subsequent vomited 
matter will not be phosphorescent, although the odour may for a time persist. 



PHOSPHORUS. 


il9 

Intense thirst, eructations, and a burning sensation in the throat and stomach 
are experienced Diarrhoea is more frequently absent than present , it occurs 
in about 25 or 30 per cent of cases In rapidly fatal cases the collapse which 
accompanies these symptoms increases, the vomiting continues, the rejected 
matter probably contains blood, the abdomen is distended and is exceedingly 
tender, the patient is anxious, restless, and exhausted, and death takes place 
in eight or ten hours Delirium and convulsions may precede death 

Such, however, is not the usual course of acute phosphorus- poisoning , in 
most cases the primary symptoms diminish in intensity, sometimes so much so 
as to convey to the inexperienced observer an impression that the danger is 
past The stage of partial passivity may last for two or three days or even 
longer, the patient appearing to have little the matter with him , or he may 
continue to have occasional attacks of vomiting, a distended, tender abdomen, 
and a quick feeble pulse The diarrhoea, if present in the initial stage, may 
cease and give place to pronounced constipation The tongue is coated and the 
thirst continues In exceptional instances two or even three weeks have elapsed 
before the appearance of the secondary symptoms West^ records a case in 
which after a piece of phosphorus-paste the size of a walnut was swallowed 
there were no symptoms for six weeks , the patient then commenced to be ill, 
and died in six days 

The commencement of the secondary symptoms is often indicated by yellow 
discoloration of the sclera, the skin usually participating in the icteric hue, 
which may spread over the whole body , pain is felt m the epigastric region, 
and on examination the liver is generally found enlarged , sometimes the spleen 
IS also enlarged The abdomen becomes greatly distended and tympanitic, 
vomiting returns, and the bowels are more or less relaxed, both the vomit and 
the motions containing much blood A general haemorrhagic tendency is 
evinced by bleeding from the nose, and in women from the vagina, and by the 
formation of purpuric spots and ecchymoses under the skin and mucous sur- 
faces The urine becomes high-coloured and scanty , it has a strong acid 
reaction, and frequently contains bile-pigments, albumin and blood-colouring 
matter The pulse is quickened — 80 to 100 per minute — the temperature 
varies, but usually is not much above the normal Pam m the head, restlessness, 
and sleeplessness occur, together with affections of the special senses— as singing 
in the ears, deafness, and impaired vision In some instances formication 
and cramps have been observed Bollinger ^ relates a case in which a girl died 
in four and a half days after swallowing the heads of some lucifer matches , 
paresis of the extremities occurred on the third day, and on the fourth the feet 
were completely paralysed On section the spinal memnges, especially at the 
nerve-roots in the dorsal and lumbar regions, were infiltrated with blood In 
fatal cases the condition of the patient rapidly becomes worse, the pulse is 
irregular, and a state of stupor or coma supervenes, which is soon followed by 
death The mind may remain clear until nearly the last, or there may be acute 
delirium, with or without convulsions The temperature sometimes sinks con- 
siderably towards the end , in other cases it rises, and has been known to 
continue to rise for a short time after death Exceptionally a diminution in 
the size of the liver has been noticed dunng the last days of life In a few cases 
recovery has taken place after the occurrence of enlargement of the liver and 
jaundice , the liver gradually acquinng its normal size, and the skin its usual 
colour 

Fatal Dose. — The smallest fatal dose was probably IJ grains Recovery 
^ Ths Lancet, 1893. ^ DeuUeh. Arch /. Utn. Med., 1869. 
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has taken place after 4 to 6 grams, swallowed in the form of rat-paste Deatl 
has occurred in twelve hours, and even earlier ; more frequently it is delay ec 
until the second to the fourth day , in the greater number of cases it takes 
place within a week, although life has been prolonged for over twice that period 
Treatment. — Evacuate the contents of the stomach with the stomach-tube 
or give doses of two or three grams of copper sulphate dissolved m water Th( 
copper salt acts as an emetic , some of it, reduced by the particles of phosphorus 
IS precipitated on them as metallic copper, and thus tends to render them inert 
Half-drachm doses of old unrectified turpentine, especially the French variety 
IS recommended as an antidote, but it is difficult to obtain If, as is supposec 
by some, the efficacy of the turpentine depends on its containing oxygen ir 
the form of ozone, it is probable that “Sanitas,” which consists of artificiall) 
oxidised turpentine, containing hydrogen peroxide, might be equally or ever 
more efficacious It has been recently recommended, m cases of acute phos 
phorus poisoning, to wash out the stomach with a 0 1 f)er cent aqueous solutior 
of potassium permanganate Purgatives should afterwards be given and ther 
ice, demulcents, and morphine The feeces voided a week or longer after the 
poison was taken have been observed to be luminous, showing that it persisted 
m an active form , repeated evacuation of the bowels, therefore, should b( 
procured, but not with castor oil , no oily nor fatty matter should be given 
as such substances are solvents of phosphorus, and would promote absorption 
The inhalation of oxygen, especially along with ozone, is sometimes beneficial 
Post-mortem Ap^arances. — The cavities of the body, when opened, ma} 
yield the odour of phosphorus, and in some cases phosphorescence has beer 
observed The cosophagus is not usually inflamed The mucous membrant 
of the stomach is yellowish- or greyish-white , it is infiltrated, and the epithelmn 
IS cloudy and swollen , limited erosions and ecchymoses may be prescnl The 
epithelial cells of the gastric glands show more or less advanced fatty degenera 
tion , at fiist they are filled with fine granular matter , later on fat globules 
appear Similar changes may be found in the duodenum, which, as well as the 
stomach, may contain blood-stained fluid The intestines frequently show 
no changes other than small ecchymoses , in some instances they have been 
found inflamed The heart and the kidneys show signs of fatty degeneration 
The spleen is usually enlarged Elkins and Middlemass ^ found fatty changes 
m the nerve cells of the cerebral cortex 

The most marked appearance is that presented by the liver ; in the greatei 
number of cases the organ is considerably enlarged, but it may be unaltered 
in size, and has been found contracted It is of a doughy consistence, easily 
torn, varying in colour from^^ ^ dirty pale yellow , the entire surface 

may be uniformly tinged, or rE mfy^present a marbled appearance— the normal 
hue of the liver being preserved m parts, this is more especially observable 
on making a section of the organ Small haemorrhagic spots are often present 
on the surface substance of the liver Microscopical examination 

shows that tlili!||Piormal appearance is due to the presence of a large amount 
of fat It was'^imerly disputed whether the fat resulted from degeneration 
of the liver cells, or simply from infiltration , recent investigations have shown 
that it IS the result of metamorphosis of the tissues it replaces Nathanson ^ 
extracted the fat out of hardened pieces of liver by boiling them in ether In 
the normal liver no change was produced , in fatty infiltration the fat was 
removed, leaving the Iiver-cells intact, in phosphorus-liver the* degenerated 
tissue was dissolved out by the ether, and consequently the liver structure 
> Bnt. Med Joum,, 1891. « Dtaaert, 1890. 
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was obliterated Endeavours have been made to trace the steps of fat forma- 
tion by ascertaining the amount of lecithin in the phosphorus-liver, and com- 
paring it with that present m the normal liver Stolmkow ^ found that phos- 
phorus causes an increase in nuclein, which leads to excess of lecithin, from which 
the phosphorus is split and the fat formed Leo ® found no increase Heffter ® 
found a distinct diminution in lecithin, averaging nearly 50 per cent , the greater 
the amount of fat in the liver, the less the amount of lecithin He believes 
it unlikely that phosphorus causes fatty degeneration of albuminoid substances, 
with the formation of lecithin as an intermediate product, more probably 
the store of lecithin already formed in the liver-cells undergoes chemical change 
The processes by which the liver-changes are produced are still undetermined , 
by some they are referred to the direct action of the phosphorus on the cells, 
and by others to morbid processes set up m the parenchyma the jaundice 
probably results from blocking of the primary gall ducts by tumefied epithelium 
The foetus of a woman who died from acute phosphorus poisoning shortly after 
delivery, afforded evidence of the action of the poison in the form of fatty 
degeneration of the liver-cells, together with numerous ecchymoses in various 
organs 

The resemblance between acute phosphorus poisonmg and acute yellow atrophy of the 
liver has long been observed, though there are obvious differences the phosphorus liver 
IS usually hypertrophic with well marked acmi , m acute yellow atrophy the liver is small, 
and all mdications of acini have disappeared It has been assorted that the morbid anatomy 
of the acute atrophic liver is characterised by inflammation of the intralobular connective 
tissue, with molecular degeneration of the liver cells , that of the phosphorus liver by simple 
fatty infiltration of the liver-cells The difference seems to be one of degree Wyss * treated 
some sections of phosphorus liver with turpentine, to remove the fat, and found in some 
parts that the liver cells were sharply defined, while m others they had entirely disappeared 
In acute atrophy the mordid processes in the liver appear to progress more quickly than in 
phosphorus poisonmg , when the phosphorus liver has had time to undergo advanced 
changes, it cannot be distmguished from the acute atrophic liver Heffter states that in 
chemical composition the two livers are identical In exceptional instances Reiss found 
proliferation of cells of the mterstitial tissue as m acute atrophy Messier * states that out 
of sixty four cases of phosphorus poisonmg, m thirteen the liver was small, as in acute 
atrophy Hedderioh ® reports a well marked case of a girl aged eighteen, who put a box 
of matches into a gill of warm water for ten mmutes and then drank the water jaundice 
and other indications of phosphorus poisonmg supervened, but the liver was diminished 
m volume from the first The question is not yet determined, but the analogies between 
acute atrophy and phosphorus poisonmg render it probable that both are due to toxio 
influences 

The mvestigations of Silbermann,’ Badt,« and others show that in acute phosphorus 
poisoning the blood corpuscles acquire a tendency to agglutmate together, and thus give 
rise to numerous thromlxises m a case recorded by Haberda,® the sl^ of the feet became 
gangrenous from thrombosis of the vems Jaksch states the alkalmity of the blood is 
diminished and the number of red corpuscles mcreased The localised haemorrhages, so 
universal m phosphorus poisonmg, are probably due to fatty degeneration of the vascular 
walls, together with the formation of thrombi within the lumina of the smaller vessels 

Acute phosphorus poisonmg gives nse to certam well-marked alterations in metabolism, 
the characteristic features of which are rapid cleavage of proteid and excretion m the unne 
of many of the primary constituents of the proteid molecule m an unchanged state In 
many cases of acute phosphorus poisomng, the daily excretion of urea has been found to 
be below the normal, some of the nitrogen thus wantmg bemg represented by an mcreased 
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percentage in the form of mtcrmediate products, especially ammonia , tyrosin, leucm^ 
and some other ammo acids may also be present m the unne In several mstances the total 
amount of nitrogen excreted daily has been found not to be much below the normal until 
shortly before death , some observers state that the total nitrogen is diminished Munzer ^ 
states that for the first day or two after a poisonous dose of phosphorus, the amount of 
N excreted is very small, m consequence of the patient bemg m a state of starvation — 
takmg no food and bemg unable to retam the fluids he drmks , on the second or third day 
there is a marked increase m the amount of N excreted, owmg to the destructive action 
of the phosphorus on the tissue proteid, which also leads to an extraordinary increase, 
for two or three days, of phosphates m the unne Ammonia has been found m the urine 
m excess proportional to the absence of urea Engelien * m experiments on animals found 
only a slight mcrease Starlmg and Hopkms * found a large merease in a fatal case of acute 
phosphorus poisoning, the N represented by the ammonia m the unne bemg to that repre- 
sented by urea as 1 to 7, the normal proportion bemg 1 to 70 Badt m one case found 
double the normal amount , m a second case 26 8 per cent — more than one fourth of the 
total N present m the unne When the amount of urea m the unne represents less than 
85 to 90 per cent of the whole of the N present, disease of the liver is mdicated , but Munzer,^ 
who found that the urea N is dimmished to from 70 to 80 per cent , the ammonia N bemg 
increased to from 10 to 18 per cent , attributes the mcrease to the necessity for neutralisation 
of the acid products developed m excess bj the abnormal metabolism, which the ordinary 
resources of the organism are unable to meet The deficiency is made good by the utilisation 
of some of the ammonia denved from the splittmg up of the proteid , the ammonia salts 
thus formed are excreted m the unne In rabbits poisoned by phosphorus, no increased 
excretion of ammonia occurs , because their food, bemg exclusively vegetable, furnishes 
a sufficiency of alkali to neutralise the acid, so that an ammonia supplement is not required 
Some of the excess of ammonia excretion m the human subject may be due to mcapacity 
of the liver to convert the whole of it into urea Tyrosin has only occasionally been met 
with, and leuoin still more rarely Poore ® investigated a case m which a large quantity 
of phosphorus {8 to 10 grains) m the form of rat paste was taken , jaundice set m on the 
third day, and the patient died on the fifth day In some unne obtamed durmg the last 
hours of life a small amount of tyrosin, but no leucm, was found Biess* found tyrosin 
in SIX out of thirty six cases A few other observers have recorded mstances m which tyrosm 
was present Leucin has been found by Ossikowski,’ Blenderman,® Rothammer® (along 
with tyrosm), and three or four others It is to be noted that m several of these cases, the 
urme m which tyrosm and leucm were found was voided immediately before death In 
the urine of rabbits poisoned with phosphorus, Abderhalden and Bergell found glycocol 
and some other monammo acids Albumin is commonly present, but not m largo amount 
Peptones, or substances givmg the same reaction, and oxyaromatic acids, such as oxy 
mandelic acid, have been found m the urme by one or two observers V Noorden states 
that the oxyaromatic acids are denved from tyrosm , their presence, therefore, is an mdica- 
tion that the oxidation of the aromatic nucleus has been commenced, but is not capable ot 
bemg earned further Consequently if a considerable amount of aromatic oxy acids be 
present m the unne little or no tyrosm is found Robitschek found abundance of peptones, 
along with albumm, m the urme of a girl aged nmeteen, who died six days after swallowing 
the heads of five boxfuls of matches , the peptones afterwards diminished m quantity and 
were entirely absent on the day before death On the other hand, Maixner states that the 
peptonuna mcreases with the seventy of the symptoms Free fat has also been met with 
Defective metabolism is further shown by the presence of non-nitrogenous abnormal 
bodies m the unne Sarcolactio add has been frequently found Riess found it m twenty- 
six out of twenty seven cases Poore found it m the case previously ntfentioned Under 
normal conditions sarcolactio acid is excreted as carbon dioxide and water, its presence 
m the urme, therefore, is very significant of imperfect oxidation Sugar has been found m 
the unne m a few oases , in the one recorded by Poore it was present In Bollmger’s cose a 
small quantity was present Grose found it on the third and fourth day in a child three 
and a half years old who was fatally poisoned with rat-paste 

In experiments on animals Baur found that the mtake of oxygen and the output of 
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sarbon dioxide are both considerably diminished , this, taken m conjunction with the 
increased sphttmg up of the albummoids, to a great extent accounts for the accumulation 
if fat m the vanous tissues — the non nitrogenous bodies, such as fats, which result from 
the sphttmg up of the albumm, are retamed m the system, instead of bcmg burnt up mto 
OOj and HgO The mode m which phosphorus produces these pronounced alterations 
in tissue metamorphosis is not known. Typical effects have followed such small doses 
that it 18 impossible to refer them to chemical processes directly due to the reduemg pro- 
perties of phosphorus Plaveo ^ contends that the absorbed phosphorus does not exist in 
the free state, and he mstances m support of this view the insignificant mfluence produced 
by the inhalation of oxygen and ozone on the progress of a case of phosphorus poisoning 
Be then submits that the absorbed phosphorus is either oxidised or enters into protoplasmic 
lombination, and accepts the latter view The rapidity of this oombmation is directly 
proportional to the amount of oxyhmmoglobm that is m the blood When free phosphorus 
s found in the blood or m the tissues, it is m oonsequence of the ingestion of an excessively 
arge dose There is no doubt, however, that free phosphorus is absorbed, and, at any 
rate occasionally, is excreted as such Whether the presence of phosphorus m the organism 
ietermines the change in tissue metamorphosis somewhat after the mode in which a ferment 
lets, or m some other way damages the physiological properties of cell protoplasm, remams 
m open question It seems as though tho poison lowers the oxidismg capacity of the cells 
throughout the orgamsm, and to an excessive degree in certain tissues Jacoby * states 
that there are grounds for believmg that changes m the fermentive processes in the orgamsm 
play an important part in the pathology of phosphorus poisoning 

Large doses of phosphorus, of which some has undoubtedly been absorbed, 
lo not invariably produce the chain of symptoms described Stevenson® 
records the case of a woman aged twenty-two who swallowed nearly half an 
mnee of rat-paste The vomited matters and the breath were luminous, and 
^ave off the odour of phosphorus , the abdomen was distended and tender , 
severe collapse occurred, but there was no jaundice , the woman completely 
-’ecovered m five or six days The author once saw a case undei the care of a 
jolleague, Dr Edge, in which more than half an ounce of rat-paste was swallowed 
by a woman, who subsequently vomited large quantities of blood , the abdomen 
ivas very tympanitic and tender, and remained so for weeks, with recurrent 
isematemesis The urine first passed after the poison was taken smelt strongly 
Df phosphorus, and showed its presence by Mitscherlich’s test, demonstrating 
.hat some of the phosphorus had been absorbed and excreted unchanged 
The woman recovered without the least sign of jaundice, or of any of the 
lyraptoms due to changes in metabolism 

Phosphoretted Hydrogen (PH,) is a very poisonous gas , it has caused death 
jy being breathed in an atmosphere contaminated with 0 26 per cent Several 
atal cases of poisoning by this gas have occurred on board ships laden with 
erro*silicon, an alloy of iron and silicon employed in the manufacture of steel 
Ferro-silicon is chiefly prepared on the continent and is shipped to this country, 
vhere it is transported inland in barges It contains as an impunty calcium 
Dhosphide, from which, under the action of moisture or moist air, phosphoretted 
hydrogen is evolved Calcium arsenide is also present, and from this is given 
)f! arsenuretted hydrogen Copeman, Bennett, and Hake* record a number 
if cases of wholesale poisoning among the passengers and crews of vessels carrying 
'erro-silicon In 1905, fifty of the steerage passengers of the Vaderland from 
Antwerp to New York were made seriously ill by the fumes given off from the 
largo, and eleven died, the deaths at first being certified as due to pneumonia 
In 1908, five Russian immigrants were fatally poisoned dunng the twenty-four 
hours’ voyage of the Ashton from Antwerp to Gnmsby Cases m canal boats 
have been attnbuted to ptomame poisoning The Board of Trade now requires 
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precautionary measures to be adopted in the transport and storage of this 
dangerous substance 


Chronic Phosphorus Poisoning. 

Ordinary yellow phosphorus is largely used in the preparation of lucifer 
matches, the manufacture of which formerly gave rise to numerous cases of 
chronic poisoning The employment of red phosphorus has done something 
to abolish the evils which existed in the older match manufactories, but improved 
hygiemc surroundings and greater precautions have done much more to render 
the occurrence of chronic phosphorus poisoning less frequent 

Chronic phosphorus poisoning is caused by frequent inhalation of the fumes 
of phosphorus, the special pathological condition produced being necrosis of 
the bones of the upper and lower jaw, especially of the latter Phosphorus 
vapour acts locally on bone tissue wherever the periosteum is exposed , as 
long as it IS covered with mucous membrane it possesses complete immunity 
The usual path by which the vapour finds its way to the bone is that afforded 
by a decayed tooth, or in an interspace where a tooth is absent The surrounding 
gum inflames, swells, and separates from the alveolar process , the teeth loosen, 
and either fall out or have to be removed on account of the iiam The bone 
is first attacked with periostitis , this leads to necrosis, which m severe cases 
spreads far beyond the spot originally attacked The general health suffers, 
partly from the action of the phosphoms on the system at large, and partly 
from disordered digestion resulting from imperfect mastification of food, and 
from some of the pus derived from the diseased jaw finding its way into the 
stomach Bronchial catarrh and constipation have been observed to precede 
the bone necrosis Stockman ^ regards the necrosis as being due to the action 
of the tubercle bacillus the phosphorus fumes erode the bone and weaken 
its nutrition, and so make it susceptible to infection by the bacilli According 
to Arnaud,* the phosphorus which is absorbed by workmen in lucifer-match 
manufactories is, for the most part, slowly eliminated in the urine, which may 
yield the odour of phosphorus , a slight degree of albuminuria often occurs 
at the time, which, however, indicates no perceptible pathological disturbance 
In healthy subjects, and apart from its action on exposed bone, the phosphorus 
present in the atmosphere of a match-manufactory does not act as a toxic agent 
The treatment of the bone disease is surgical As preventives, free ventila- 
tion and the employment only of workmen with sound teeth, together with 
periodic examination of their mouths, are necessary 

Chemical Analysis. — Vomited matters, and the contents of the stomach 
obtained post-mortem, should be examined in the dark for luminous particles , 
if much phosphorus is present the whole mass will give off phosphorescent 
vapour By daylight the substance should be searched for particles of Prussian 
blue or other pigments with which the phosphorus may have been mixed 
The odour of phosphorus is perceptible when present in very small amount, 
provided that it is not overpowered by the odour of other volatile bodies 

Tests. — The most delicate test for phosphorus when in organic admixture 
IS afforded by distillation m the dark , this method, known as Mitscheriich’s 
test, IS carried out as follows — The suspected substance if alkahne is acidulated 
with a few drops of sulphuric acid, and if necessary water added until it is of 
a fluid consistence, it is then put into a distillation-flask furnished with a 
condenser, the free end of which dips into a receiver containing a solution of 
' Brtt. Med Jovrn, 1899 * Annalea d’ Hygiene, 1896 
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silver nitrate , the condenser is enclosed in a box, the interior of which is painted 
dead black, and two eye-holes are provided so that the tube may be observed 
in perfect darkness Heat is apphed to the flask, and if phosphorus is present, 
even only in minute quantity, the inner tube of the condenser becomes partially 
or wholly luminous Certain substances, of which those most likely to be en- 
countered are turpentine (given as an antidote), alcohol, ammonia, ether, and 
sulphuretted hydrogen, prevent the development of luminosity A small 
amount of phenol diminishes the delicacy of the test The solution of silver 
nitrate is blackened by reduction of the silver to the metallic state, and it 
contains phosphoric acid 

Another test is that known as Dussart-Blondlot’s Hydrogen is passed through a flaak 
containing the suspected substance, when, if phosphorus is present, some of it combines 
with the hydrogen, formmg phosphoretted hydrogen, which bums with a characteristic 
flame The apparatus specially constructed for the purpose enables two flames to be placed 
side by side for comparative observation — one denved from ignition of the hydrogen before 
it has passed through the flask containmg the suspected substance, and the other after it 
has done so , both jets must be of platinum, as those made of glass tubing (on account of 
the soda that is present) do not yield sufficiently non luminous flames The flame of phos 
phorotted hydrogen has a green tmt in the centre, most marked when it plays on a cool 
surface Examined with a spectroscope it gives three Imes in the green — one at the E 
Ime, another between E and F, and the third l^tween D and E , there are other linos present 
when the flame is viewed under the most favourable circumstances, but those enumerated 
are sufficiently distinctive Hypophosphites give the same results A third test, known 
as Scherer’s, is founded on the reducing jicwei of phosphorus, by which filter paper moistened 
with a solution of silver nitrate is blackened if exposed to the action of phosphoms or of 
phosphorous oxide vapour One way of makmg the experiment is to place some of the 
suspected substance m a flask along with some powdered lead acetate m order to combine 
with and fix any sulphuretted hydrogen that may be present , a little ether is added, 
and the whole is well shaken up, after which a slip of paper moistened with silver nitrate 
solution IS suspended above the ether by attachmg it to the cork with which the flask is 
secured, and the flask if then placed m a dark place to avoid the actinic effects of light 
In from a few minutes to an hour the paper will be blackened, and will acquire a lustre 
from deposition of metalhc silver 

Although m a dead body it is advisable to make the exammation for phosphorus as 
early eis possible, positive results may be obtamed at long mtervals after death In a 06 Me 
that had been poisoned with phosphorus, Qofmann ' found the head of a match in the 
mtestmes five months after death, and, with Mitscherlich’s test, obtained satisfactory 
evidence from it of the presence of phosphorus FelleWr,* by both Mitsoherlich's and 
Dussart-Blondlot’s methods, demonstrated the presence of phosphorus m an exhumed 
body twelve months after death, and m another case thirteen months after death When 
dealmg with exhumed bodies an objection may bo raised that sufficient phosphorus might 
be yielded by the putrefying tissues to afford indications of its presence with the above 
desenbed tests , from expenments that have been made this has been found to be im- 
possible, and, therefore, when the reactions are obtamed they must be due to phosphorus 
denved from an extraneous source 


IODINE. 

The colour and pungent odour of iodine prevent its being used for criminal 
poisoning, and its exceptional presence in the household in any but small 
quantities — usually m the form of tincture — account for the rarity with which 
it IS resorted to as a means of committing suicide It is strongly irritant, and 
if swallowed in the sohd form may produce corrosion 

Symptoms produced by swallowing large doses of the tincture — Burning 
pain in the mouth and throat, and shortly after in the stomach, followed by 
salivation, vomiting, and diarrhoea The vomited matters afford evidence 
of the presence of iodine , if the stomach contained starchy food at the time 
1 Lehrhuch der ger, Med » 1887 • Oydgydszat, Budapest, 1889. 
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the poison was swallowed, the vomit will be blue , if not, or if the iodine is in 
excess, the colour will be yellowish or brown Blood has been found in both 
the vomit and the motions The lips, and possibly the corners of the mouth 
and the chin, may be stained yellow, the mucous membrane of the tongue and 
mouth being whitish , the pulse is small, the surface cold and the usual symptoms 
of collapse are present 

Injection of strong solutions of iodine into the cavities of the body for thera- 
peutic purposes has produced the more essential of the above-named symptoms 
—vomiting, with the presence of iodine in the rejected matter, thin pulse, 
cold, pallid surface, salivation, and dyspnoea from tumefaction of the mucous 
membrane of the larynx All the mucous surfaces and the eyelids are swollen, 
and the skin is not unfrequently covered with an eruption There is a tendency 
to heart-paralysis, which sometimes occurs a day or more after the acute symp- 
toms have subsided Formerly many deaths occurred from the treatment of 
ovarian tumours, chionic abscesses, and empyema by the injection of solutions 
of iodine , the proceeding is not without considerable risk when the iodine is 
exposed to a large absorptive surface 

Iodine IS freely eliminated by the kidneys Huber ^ found 0 278 gramme 
of iodine in 300 c c of urine, obtained from a woman who swallowed about 
four grammes of the tincture It is also eliminated in the saliva, the milk, 
and in the secretions of mucous membranes 

Fatal Dose. — Not precisely known, as the tincture which has usually been 
taken is of no definite strength One drachm of the tincture has caused death, 
and recovery has taken place after one ounce, calculated to contain half a drachm 
of solid iodine Only eight or nine fatal cases are recorded Death has occurred 
in twenty-four hours 

Iodoform. — The use of iodoform in dressing wounds, and its injection in 
solution into chronic abscesses, have caused death , giave symptoms followed 
by recovery not unfrequently occur A variety of symptoms have been observed 
— as elevation of temperature, rapid pulse, gastro-mtestmal irritation, skin- 
eruptions, cerebral disturbance with delirium or coma Iodoform is most 
likely to produce dangerous effects when injected in the form of ethereal solu- 
tion Gaillard ^ records a case in which the injection into an abscess of about 
eighty grams, dissolved in ether, produced cessation of breathing and apjiarent 
death , artificial lespiration was resorted to, and the patient recovered Barois 
records a case in which a jiatient died in a comatose condition on the ninth 
day after the injection of an ethereal solution containing forty-five grains of 
iodoform Death has resulted from the free use of iodoform to dress open 
wounds, such as those produced by amputation of the breast or of the leg 
Czerny * relates the case of a woman, aged fifty-eight, in which the wound 
produced by removal of a breast and the axillary glands was dressed with a 
drachm and a half of iodoform , three days later symptoms resembling those of 
meningitis set m, decubitus followed, and death occurred on the twenty- third 
day Delirium, fever, and erythematous rashes have on several occasions, 
been caused by dressing large wounds with iodoform gauze , amblyopia has- 
been produced m the same way, and also by the internal administration of 
iodoform Scotomata in the red field, the increased perception of green have* 
been observed, with subsequent optic atropy 

Potassium Iodide, when administered medicinally, occasionally produces 
a number of toxic symptoms, which are of therapeutical rather than toxicological 
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interest , lodism, with its accompanying skin eruptions and glandular affections, 
IS a well-recognised condition, but as it results from medicinal treatment, and 
IS rarely fatal, medico-legal investigation is not required Death is stated 
to have occurred m one or two instances from the use of potassium iodide 
Wolfe 1 records the case of a woman who took four six-grain doses, at intervals 
of four hours, which produced swelling of the face and a pemphygoid eruption, 
involving the mucous membrane of the nose, mouth, throat, and larynx , on 
the fourth day diarrhoea with blood-stained stools occurred, the woman dying 
on the eighth day Conchon * records the case of a man, aged fifty-five, who, 
on account of an enormously enlarged thyroid, took one drachm of potassium 
iodide daily for fifteen days He vomited and had diarrhoea , the action of 
the heart was exceedingly rapid and irregular , the pulse was very small and 
could not be counted The iodide was stopped, but the symptoms increased , 
the goitre disappeared entirely and, although his appetite was exaggerated, 
the patient emaciated rapidly and died a month later Death was probably 
due to action of the iodide on the thyroid, rather than to any specifically poisonous 
effect of the drug , it has been observed that severe poisoning by potassium 
iodide IS most fiequent in patients with goitre 

Treatment. — Acute poisoning by free iodine demands evacuation of the 
stomach with tube, or emetic, followed by farinaceous mixtures, as starch, 
arrowroot, flour, and the like, which have been cooked so as to rupture the 
starch-granules Morphine and stimulants may be required 

Post-mortem Appearances.- - Not well known Yellow staining and softening 
of the mucous membrane of the mouth, oesophagus, and stomach have been 
observed , a kind of exudation-product, resembling false membrane, has been 
found in the larynx Gastritis may be present, and the inflammation may 
advance as far as the duodenum 

Chemical Analysis — Tests. — If free iodine is present with organic matter, 
some of it may be extracted by shaking with carbon bisulphide, which acquires 
a rose, or violet-red colour, in accordance with the amount of iodine taken up 
If the iodine is in simple combination, it may be liberated by nitric acid, and 
then extracted as above If in combination in organic admixture, potassium 
hydroxide should be added and, after desiccation, the organic matter should 
be destroyed by heat , when cold the iodide is dissolved out m alcohol, evaporated 
to dryness, and treated with sulphuric acid, so as to set free the iodine, which 
IS recognised by its reaction with starch 

BROMINE. 

A few fatal cases of poisoning by bromine in the liquid state are recorded 
In one reported by Snell,® a man swallowed one ounce of bromine on an empty 
stomach , half an hour after he was found suffering from intense burning pain 
and eructations , there was neither vomiting, purging, nor thirst, but the patient 
experienced a frequent desue to evacuate the bowels In two and a half hours 
symptoms of collapse occurred, and death took place seven and a half hours 
after the poison was swallowed. On section, the mucous membrane of the 
oesophagus was inflamed, the external surface of the stomach was much in- 
jected, and displayed several ecchymosed spots , internally its surface appeared 
like tanned leather, hard and black in colour, and could easily be peeled off , 
the duodenum presented the same appearance, but the mucous membrane 

^ Berliner kltn Wochenachr , 1886. * Bull et Mem de la Soe de Therap , 1895 
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between the valvulss conmventes was softened , the peritoneum and omentum 
were stained a reddish-yellow In a case reported by Schmalfuss,^ the dead 
body of a man was found, the lips and tongue being dry, hard, and dark-brown 
in colour On opening the abdomen the odour of bromine was perceived , 
the posterior wall of the stomach was altogether wanting, a portion of its anterior 
wall, which was grey-green in colour, being all that remained , the appearance 
was ds though it had been burnt, a similar condition existing in the duodenum 
About fifty grammes of a yellowish substance were found free in the abdominal 
cavity The intestines, liver, and spleen were softened , some of the contents of 
the caecum yielded bromine by simple distillation The quantity swallowed 
was about ninety grammes A third case is recorded by Herwig ^ A girl, aged 
ten, was given by a quack a mixture containing potassium bromide, to be 
taken with chlorine-water In four hours after the third dose collapse set in, 
followed by death in twelve hours , at the necropsy haemorrhagic inflammation 
of the stomach was found It was afterwards ascertained that each dose of 
the mixture, on the addition of chlorine, yielded 044 gramme of free bromine 

When inhaled the dense fumes given off by bromine are very irritating 
to the respiratory mucous membrane Duffield ® relates the case of a laboratory 
assistant who accidentally inhaled the fumes from about three pounds of bromine, 
which produced spasm of the glottis and impending death from asphyxia , 
by the use of steam to the throat the spasm was relaxed, and the man recovered 
Kornfeld * relates a case in which a child, aged one year and three-quarters, 
inhaled bromine vapour, and died on the sixth day from respiratory and gastric 
disturbances , after death the skin of the face and neck, with which the vapour 
had come in contact, was parchment-like , bromine was detected in the skin 
and the clothing 

Potassium Bromide. — The evil effects of prolonged treatment with potassium 
bromide are not unfrequently seen, but death resulting from its use is rare 
Eigner ® records the case of a woman who suffered from epilepsy, for which she 
took potassium bromide m increasing doses until they amounted to two tea- 
spoonfuls daily, which were continued for seveial weeks She became salivated, 
with foetor of the breath, and inflammation of the gums , delirium supervened, 
and she died in five days Dougall ® saw a man, aged forty-two, who took an 
ounce of potassium bromide one night and half an ounce the following night 
When admitted into hospital he was semi-comatose , the pulse was weak (60), 
and the respirations were deep, slow, and easy, without stertor , the tempera- 
ture was 96 8° F , the extremities were cold and blue, and the face was livid 
The pupils were of normal size The reflexes were abolished The patient 
remained two weeks without much improvement, but eventually recovered 

Treatment. — In the exceptional cases in which bromine is swallowed, treat- 
ment would probably be of little avail , after evacuation of the v^oiive.."- -r +he 
stomach, albumin or starch might be given Poisoning with ohe vapour is best 
treated with steam inhalations 

Chemical Analysis. — Unoombmed bromine may The separated from organic admixture 
by distillation , if it is m combination, it may be jiet free by eaturatmg the solution with 
potassium dichromate, and acidulating with diluw sulphurio acid before distillmg. Sohd 
masses of organic matter may be pulpified, mix^d with a saturated solution of potassium 
hydroxide, evaporated to dryness, and the org^io matter burnt off , the residue is treated 
with potassium dichromate and sulphunc aoic^nd distilled 
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Tests. — Bromine may be recognised by its odour , it colours starch-paste 
yellow, and gives a yellowish-white precipitate with silver nitrate A solution 
of bromine in water, added to a solution of phenol, gives a white precipitate 
of tri-bromophenol 

FLUORINE. 

Hydrofluoric acid (HF) xn one or two instances has caused death 

King ' records the case of a man aged forty six who drank about half a fltud ounce of 
commercial hydrofluoric acid Retchmg and vomiting immediately occurred, the patient 
being m great agony Collapse set m and death took place in thirty five minutes Post- 
mortem, the mucous membrane of the mouth was white and partially denuded of epithelium 
In the oesophagus were white patches and shreds of epithelium The stomach contained a 
black fluid, and in parts the mucous membrane was blackened, but it was not eroded The 
mucous membrane of the trachea and bronchi was reddened Death appeared to have 
been caused by closure of the glottis with shread of mucous membrane A man aged fifty- 
one drank about a tablespoonful of hydrofluoric acid diluted with water He became 
collapsed and died in about an houi Post mortem, the lips, mouth, and tongue were more 
or less charred and the fauces were of a deep red colour and ecchymosed The oesophagus, 
was slate coloured with deep-red patches The mucous membrane of the stomach was 
ecchymosed, but it w&» not denuded, nor was there any perforation The blood was dark 
and tarry The lungs wore congested and almost black m colour Stevenson ® exammed 
the aoid and found that it oontamed 9 2 per cent of HF, which is only one fourth the 
strength of the acid used by glass etchers Schwyzer * mentions the case of a man who 
suffered from chronic fluorme poisonmg caused by contammated beer , and describes the 
result he obtamed by the administration of small doses of sodium fluoride, over long periods^ 
to animals In both the man and the lower animals there was an increase m the myelocytes 
at the expense of the other leucocytes pain m the bones change m colour of the bone 
marrow from yellow to red abnormal coagulability of the blood dimmution of the 
chlondes enormous excess of calcium in the urme and faeces lessenmg of the specifie 
gravity of the bones 

The inhalation of the vapour of hydrofluonc acid, and of hydrofluosilicic acid may 
cause death Cameron * records two cases in which death was thus produced A healthy- 
man, who worked m an artificial manure manufactory, went mto a chamber which 
contained a quantity of freshly prepared superphosphate of lime He became unwelU 
had great difficulty m breathmg, and died the same evening The followmg year another 
man, employed in the same works, was suddenly attacked with humed and difficult breathmg, 
and died asphyxiated in a few hours Post mortem, the blood was dark coloured The 
lungs were oedematous, the pulmonary veins were congested and the bronchi were plugged 
with frothv mucus The right side of the heart was distended and filled with clotted blood 
Cameron found fluorme and silicon in the lungs, due to the mhalation of fluosilicic acid 
derived from the phosphates, which contamed over 6 per cent of calcium fluoride 


CHLORINE. 

Fatal poisoning by chlorine is rare, the opportunities for its occurrence 
being limited to chemical works and bleach works In the latter a form of 
chronic poisoning is met with, in which the patient acquires an anaemic or 
chlorotic look, loses flesh, and suffers from dyspeptic troubles associated with 
gastric catarrh , the sense of smell is blunted, and the bronchial mucous mem- 
brane may be affected 

The following fatal case of acute chlorine poisoning is recorded by Sury- 
Bienz® A man, aged forty-eight, who worked in a chemical manufactory, 
accidentally took one or two breaths of pure chlorine , he at once experienced 
irritating cough, dyspnoea, and stabbing pain in the breast On the following 
day the cough persisted and the dyspnoea was urgent, but there was but very 
little expectoration , the respirations were accelerated to 48, and the pulse 

^ Trans, Path Soc Land, 1873. *Journ, of Med, Research^ 1003 

* Bnt Med Journ , 1899 * Duhhn Joum, Med 8c,, 1887 

* Vierteljahrsschr, f get. Med., 1888. 
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retarded to 48 per minute There was no albumin in the urine The breathing 
became worse, the expirations being very short, and the patient died in less 
than forty-eight hours On section the lungs were found to be emphysematous 
and oedematous , they were not consolidated, but the air-passages contained 
a reddish, frothy fluid , the epiglottis was pale and free from tumefaction, as 
was also the mucous membrane of the larynx , that of the trachea and bronchi 
was diffusely reddened , no fatty changes^ observable in the heart and other 
organs Death appeared to be due to heart-paralysis, which is in accord with 
the results of physiological experiments Cameron ^ relates the case of a man 
who was found dead in the forecastle of a vessel in which chlorine had accumu- 
lated from some casks containing chlorinated lime , the appearances were 
those of death from asphyxia , the odour of chlorine was perceived in the 
ventricles of the brain 

Bleaching Fluid, which consists of a solution of potassium or sodium hypo- 
•chlorite, with fiee chlorine, has been used foi suicidal and homicidal purposes 
The symptoms and post-mortem appearances are more marked in the digestive 
track than is tlie case in poisoning with gaseous chlorine , gastro-enteritis is 
produced along with the respiratory symptoms just described Between three 
u,nd four drachms caused the death of an infant , recovery has followed twenty 
ounces 

Treatment. — The dyspnoea caused by the inhalation of chlorine is best 
relieved by steam inhalations Dilute sulphuretted hydrogen has been recom- 
mended on the ground that chlorine combines with the hydrogen, causing 
separation of the sulphui, but it is of doubtful value , the only benefit that 
could accrue would be the removal of any free chlorine in the air passages- - 
which IS accomplished by fresh air, sulphuretted hydrogen could not undo 
the damage sustained by the mucous membrane, though it might increase it 
Poisoning with bleaching flmd should be treated by evacuation of the stomach, 
by demulcents, and morphine 


BORON. 

Boracic Acid [B(OH),,], or bone acid, is used surgically as an antiseptic, 
And commercially as a preservative of milk and other articles of food , it has 
very little taste, hence its use as a food preservative When experimentally 
Administered to animals, boracic acid produces prostration, feebleness of the 
pulse, and diminution of the respiratory activity , parenchymatous nephritis, 
cloudy swelling with fatty degeneration of the epithelium, and haemorrhages 
under the capsule of the kidney have been observed 

Fatal poisoning has followed the injection of solutions of boracic acid into 
natural and mto abscess-cavitie^ of the body Molodenkow * relates two such 
•cases In one a 6 per cent solution was injected mto the pleural sac on account 
of an empyema , vomiting occurred and the pulse was smal] and weak , the 
following day erythema appeared on the face and spread over the body, on 
the third day the patient died The second case was that of a boy who half 
An hour after having an abscess-cavity washed out with a boracic solution 
began to vomit and to be collapsed, erythema and hiccup occurred on the 
second day, when he died The necropsy yielded negative results, except that 
there were a few ecchymoses on the inner surface of the pencardium , death 
was due to heart-paralysis Three fatal cases from washing out the stomach 

> DttWin Quarterly Journ. of Med, Sp,, 1870 * Petersb med, Wocheneehr., 1881 . 
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with a solution of bone acid are recorded by Hogner ^ The symptoms produced 
were — General depression, erysipelatous eruption on the face and purpuric 
spots on the body, elevated temperature, vomiting, diarrhoea, frequent desire 
to urinate, blood in the urine, stupor, and death in one case on the third day 
Welch 2 lecords a case of poisoning from the use of a vaginal tampon of boric 
acid — Formication of hands and feet, swelling of the skin of the face, hands, 
and feet, with pronounced depression of the nervous system, dysuria, prostra- 
tion and collapse ensued Recovery took place, the skin undergoing general 
desquamation Best ® records a fatal case which was due to tamponing a wound 
in the inguinal region with boric acid The symptoms produced comprised 
skin rash, cyanosis, collapse, rapid, irregular pulse, rapid respiration, excessive 
vomiting and elevation of temperature to 100 F The affection of the skin 
is one of the most constant signs of bone poisoning Lemoine* reports four 
non-fatal cases from surgical practice — Erythema and urticaria were present 
in all, among the other symptoms were vomiting, delirium, hallucinations, 
and in one case diplopia Wild® records several cases of dermatitis caused 
by the internal use of boric acid and borax Sanders ® describes a case following 
rectal injections of boric acid Noisy delirium and a rash consisting of hard 
shotty papules, subsequently becoming purpuric, developed 

As a food preservative boric acid is usually employed m combination, m 
the form of borax Although it may be difficult to trace any ill effects to the 
swallowing of small doses of borax, there are good grounds for assuming its 
noxiousness, especially when added to milk which constitutes the chief food 
of young children 

The elimination of boric acid takes place chiefly through the kidneys Rost 
shows that after reception by the mouth, 60 per cent is excreted in the urine 
within the first twelve hours , the remaining 50 per cent takes six or eight 
times as long The maximum output occurs two to three hours after reception , 
traces may often be obtained as long as nine days affer Rost gives a copious 
and most useful “ literature ” on boric acid The continued reception of small 
amounts of borax with food tends to cause diarrhoea , the assimilation of the 
food IS diminished, and emaciation or loss of weight results 

Chemical Analysis.- Organic fluids containing bone acid, or borax, may 
be evaporated down, treated with sulphuric acid, and extracted with alcohol 
Tests. — The alcoholic extract of boric acid burns with a green-coloured flame 
Bone acid partially reddens blue litmus paper and browns tumeric paper, 
the reaction with tumeric is distinguished from that due to alkalies by not 
disappearing under the influence of acids 

» Etra, 1884. « Qaz Med. de Pans, 1890 

« New York Med Ree , 1888 ® The Lancet, 1899 

* 7 rans Chicago Path Soc , 1905 • Bnt Med Journ , 1912 
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CHAPTER XXXII 

GASEOUS COMPOUNDS. 

SULPHURETTED HYDROGEN. 

Poisoning with pure sulphuretted hydrogen (H^S), excepting in chemical 
works, IS rare , m those cases m which mischief results from its inhalation, 
the mixed gas known as sewer gas is the combination in which it usually exists 
Sewer gas is composed of a variable mixture of sulphuretted hydrogen with 
free hydrogen, carWretted hydrogen, ammonia, carbon dioxide, and atmospheric 
air deprived of part of its oxygen Although several of these gases are poisonous, 
the toxic effects of sewer gas are chiefly due to the sulphuretted hydrogen it 
contains , one description of the symptoms and post-mortem appearances, 
therefore, will seive both for sulphuretted hydrogen and for sewei gas 

Much of the HjS in sewer gas is probably produced by the action of baotena on the 
albuminous substances present in the sewage , this only occurs, however, when the air 
in the sewer is stagnant, or m other words, in the absence of oxygen , if the sewer is efficiently 
ventilated, the bacteria oxidise to sulphates the sulphur which is split of!, and little or no 
HjS IS fonncd Hoppe Seyler ' tound that, when solutions contammg albumm undergo 
decomposition in the presence of free oxygen, the only volatile products are carbon dioxide, 
ammonia, and water Lehmann’s * oxponments show that an atmosphere contammg 
0 05 per cent of HjS produces m man alarmmg symptoms m a few minutes , 0 2 per cent 
is rapidly fatal to cats and dogs It is to be borne m mmd as regards HjS that the lowermg 
of a lighted candle mto a sewer, or manhole, yields no mformation as to the respirable 
condition of the contamed air , the light will go out if the oxygen is reduced by 3 or 4 per 
cent., and yet such an atmosphere may be breathed without mconvenience on the other 
hand, the candle will contmue to bum m an atmosphere contammg a percentage of HgS 
that would prove rapidly fatal to human beings Air stagnant over sewage, contammg much 
H 2 S in solution may become poisonously charged with the gas, whilst the air of a well- 
ventilated sewer contammg like sewage will be innocuous Haldane ’ analysed some air 
taken from a sewer three days after the occurrence m it of fatal gaseous poisoning, and 
merely found a diminution of 0 07 per cent of oxygen with an increase to the same amount 
of carbon dioxide , yet some of the sewage, taken at the same time from this sewer, rendered 
poisonous air which was allowed to stand over it for a short time Fatal accidents, due to 
rapid liberation of HjS, have happened owmg to workmen stirrmg the sewage contamed 
m a manhole or well , m one mstance the discharge of a quantity of dilute sulphuric acid 
mto a sewer suddenly liberated a poisonous amount of HjS from the sulphides which were 
present 

Symptoms. — When only a limited percentage of the gas is present it never- 
theless acts as an irritant to the mucous membrane of the air-passages, and 
causes a sensation of “ catching of the breath ” , the respirations are rendered 
slow and difficult, the pulse becomes small, there is a feeling of oppression in 
the head, accompanied by sickness, dizziness, and probably diarrhoea , at the 
same time great muscular prostration is experienced If the percentage is large, 
urgent symptoms of asphyxia and heart failure, with profound collapse, cyanosis, 
dilated pupils, unconsciousness, delinum, and convulsions may occur 

* Zettachr f phyatol. Chemte^ 1884 ■ Arch. f. Hygiene, 1892 

* The Lancet, 1896* 
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Beyond conjunctivitis and broncho-pneumonia, secondary effects are very 
rare Wigleswoith ^ records the case of a man employed m a chemical works 
who became maniacal, and continued so for two or three weeks, after having 
accidentally inhaled sulphuretted hydrogen, he began to improve at the end 
of a month, but did not lecover his mental vigour for five months after his 
admission into the asylum, which took place about a week after the onset of 
the symptoms 

Asphyxia, due to the action of the gas on the hsemoglobin, and probably 
also on the tissues, by winch they are respectively rendered incapable of yielding 
up and of receiving oxygen, is believed by some to be the cause of death , others 
attiibute death to certain distuibances of the nervous system by which the 
pulmonaiy and the cardiac innervation is deranged Kaufmann and Rosenthal ^ 
demonstrated experimentally that inhalation of sulphuretted hydrogen lowers 
the blood-pressure, and lessens cardiac action by stimulation of the vagus 
centre Brouardel and Loye ® found that in animals which arc made to respire 
sulphuretted hydiogen the pupils are dilated, the heart-beats slowed, and the 
respiiations are giadually diminished in amplitude , in some cases the heart 
continued beating for two minutes aftcu rcspiiation had ceased Pohl * believes 
that the presence of sulphuretted livdrogen in the blood determines the formation 
of sodium sulphide which causes paralysis of the central nervous system Leh- 
mann ^ thinks that m animals death is not solely due to changes in the blood 
and to paralysis of the central nervous system, but also to oedema of the lungs 
Uschinskv ® infers from experiments on animals that the toxic action of H2S 
cannot depend on the formation of sulphur-metheernoglobin, since large quan- 
tities of blood charged with the gas can be injected into the circulation without 
causing the least harm, although sulphur-methsemoglobin can readily be dis- 
tinguished in blood subsequently withdrawn from the animal , and further, 
that m animals which have been poisoned with H^S sulphur-methsemoglobm 
cannot always be detected , he considers death to be solely due to paralysis 
of the central nervous system 

It was formerly taught that HgS is freely eliminated by the lungs, but 
more recent investigations arc against this view, Laborde ’ found ihat a 
residuum of the gas remains in the blood after it has passed through the lungs , 
Uschmsky states that HgS is only feebly eliminated by the lungs 

Treatment.- In order to combat the tendency to death, and at the same 
time piomote elimination, artificial respiration should be vigorously carried 
out Cold effusion has been recommended, but if the surface is already cold 
it would be woise than useless , the application of external warmth would 
rather be indicated Cautious inhalation of chlorine diluted with air has been 
suggested on the ground that it combines with the hydrogen of the HgS and 
precipitates the sulphur, it might be very carefully tried along with artificial 
respiration 

Post-mortem Appearances. — Putrefactive changes quickly follow death 
In some cases cadaveric rigidity is reported to have been well marked, which 
13 contrary to what might be expected, as after poisoning by sulphuretted 
hydrogen the molecular vitality of the muscles disappears with the occurrence 
of somatic death The blood is fluid and dark in colour, and in consequence 
the organs which are rich in blood — as the liver, lungs, and spleen— are also 

^ Bnt Med Joum , 1892 * Arch f exper Path , 1887 

* Arch f Ancd u Fht/^trl , 1865 ^ Arch / Uyg%ene, 1862 
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darker than usual The brain has been found of a peculiar dirty greyish-green 
owing to the colour of the blood , the muscles are dark, including those of the 
heart , they sometimes present a bluish tint The lungs will probably be 
oedematous The remaining appearances are common to other forms of death 
from asphyxia 

Sulph-meth»moglobin shows a narrow band towards the red end of the 
spectrum, between C and D, resembling that of metliBemoglobin , but it docs not 
disappear on the addition of a reducing agent as the methaemoglobin band does 
when similarly treated The blood of human beings poisoned by H^S has been 
examined spectroscopically by many obseivers with negative results Roemer ^ 
saw a workman in a tar-distillery who was poisoned by IlgS whilst cleaning out 
a still , he was cyanosed, the pulse being 130 and the temperature 99 5“ F 
Blood obtained by venesection had a strong tendency to coagulate, but neither 
chemically nor spcctioscopically could the presence of HgS be ascertained 
The jiatient died in about sixteen hours The autopsy revealed advanced putre- 
faction , the organs were deep red in colour and there was diffuse fatty de- 
g( neration of the heart with oedema of the lungs Labordc, Uschinsky, and 
others, in experimental poisoning of animals with sulphuretted hydrogen, 
obtained (but by no means invariably) the characteristic spectrum of methsemo- 
globin in combination with sulphur Uschinsky and Binet ^ found that the 
blood of frogs so jioisoned nearly always yields the spectrum of sulph-metheemo- 
globin 

Chemical Analysis- Tests.- -The odour is sufficiently distinctive to indicate 
the presence of even minute amounts of sulphuretted hydrogen A piece of 
white filtering jiaper dipped in a solution of lead acetate, is rapidly discoloured 
when susjiendcd near tissues oi other substances impregnated with the gas 

CARBON DIOXIDE. 

Poisoning with carbon dioxide (CO 2 ) occurs in deep wells and excavations, 
111 brewers’ vats, and in the neighbourhood of Iime-kilns and brick-kilns which 
are in operation , it is also one of the constituents of “ after damp,’ the mixture 
of gases formed by explosives in coal mines {q v p 442) The cellars of houses 
m the neighbourhood of mines have occasionally been charged with COg, 
especially during a hard frost, by the pent-in gas passing through the porous 
soil beneath the foundations Biggain* relates an instance in which seven 
people were poisoned in this way, of whom two died The percentage of carbon 
dioxide in atmospheric air that will cause fatal results to human beings who 
lespiie it, IS not accurately known , under ordinary conditions probably 20 per 
cent and even much less, would soon prove fatal Human beings can breathe 
air mixed with 20 per cent of pure CO 2 for some time without life being en- 
dangered , but a much lower percentage of the gas as it is exhaled from the 
lungs IS lethal , within limits, both men and animals may acquire a certain 
tolerance for the gas, and breathe air contaminated with it that would be noxious 
to the untrained organism The test usually applied to ascertain whether air 
charged with COg is respirable or not is to lower a lighted candle into the mixed 
gases , if it goes out the atmosphere is poisonous To this extent the test is 
trustworthy, but the converse is not to be assumed — namely, that if the candle 
burns the air is harmless a candle will burn in a percentage of COg that is 
dangerous to hfe 

' Mnnchener med Wochenschr , 1897 • Revue Med, de la Sutsee nm.^ 1896 

• Br%t Med Joum,^ 189J. 



CARBON MONOXIDE 


435 


Symptoms.— When a poisonous but not concentrated mixture of carbon 
dioxide and air is respired, heaviness in the head with giddiness, noises in the 
ears, a sensation of tightness across the chest, and an inclination to sleep are 
experienced , shortly after, the muscles lose power, and consequently the 
individual, if standing at the time, falls to the ground The subsequent symp- 
toms are those of asphyxia , coma, stertorous breathing, cyanosis, and possibly 
convulsions , sometimes delirium occurs A concentrated atmosphere of carbon 
dioxide, such as is occasionally encountered by workmen who are lowered by a 
rope into a well or vat which is filled with the gas, produces immediate loss 
of consciousness and of muscular power, death rapidly ensuing unless the victim 
IS at once rescued 

When carbon dioxide diluted with air is respired, it acts both as a poison 
and also- when the partial pressure of the gas m the atmosphere is greater 
than that in the lungs- -as a preventive to excretion of the physiologically 
formed CO 2 The ultimate effects on the organism, allowing for the degree of 
concentration in which COg is respired, are the same as those of asphyxia 
resulting from the cutting off of oxygen and the consequent accumulation of 
carbon dioxide in the tissues, but the respiratory movements more quickly 
cease than when the respired air is simply deficient m oxygen , in the latter 
case the excretion of CO 2 is but little affected 

The treatment is that for asphyxia - artificial respiration, external warmth 
and stimulants 

Post-mortem Appearances. — They arc simply those of death from asphyxia , 
daik-coloured, fluid blood, fulness of the right heart and veins, usually with 
hypci £Bmia of the lungs, and frothy mucus in the air-passages 

Chemical Analysis. — The analysis that may be required is that of the atmosphere m 
which the poisoning took place A sample may bo obtained by displacing th air m a dry 
flask or bottk of five or more litres capacity when immersed m the suspected atmosphere , 
this may bo done with a pair of bellows , or if the gas is contained in a well or other excava- 
tion the fla««k, filkd with hne dry sand, is attached to a cord and lot down to the required 
depth , by moans of a second cord fastened to the lower part of tlio flask it is inverted, 
so that the sand flows out and is replaced by gas , the flask is withdraivn mouth upwards 
And immediately stoppered The amount of CO 2 m the flask is ascertained by adding 
20 to 50 c c of a titrated solution of barium hydroxide, replacing the stopper and shakmg 
well for some minutes , the loss of hydroxide by conversion into carbonate, which falls as 
& white precipitate, is estimated by titrating the solution with oxalic acid 


CARBON MONOXIDE. 

In medico-legal practice carbon monoxide (CO) is met with in the fumes 
given off by slow combustion stoves, or fire-places, in which the exit of the 
gaseous products of combustion is restneted , in admixtures of atmospheric 
air with coal-gas or water-gas and mixed with nitrogen and carbon monoxide 
in the gases formed by the explosives used m mines , death has resulted from 
sleeping m a closed room, in the open fire-place of which coke instead of coal 
was burnt Poisoning by CO not unfrequently causes the death of those who 
are unable to escape from a building which is on fire 

In all these instances other gases besides CO and air are present , but the 
toxic effects are chiefly, if not entirely, due to the CO It is impossible to 
determine the minimum percentage of CO in air that will cause death to human 
beings , according to Haldane,^ 0 05 per cent in otherwise normal air produces 
distinct toxic symptoms, and with about 0 2 per cent urgent symptoms are 
‘ The Journal of Phystologift 1996. 
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produced , 1 per cent is usually accepted as a fatal admixture Coal-gas 

contains a vaiiablc amount, from 4 to 7 or 8 per cent of CO, which is practically 
the sole poisonous component, along with varying amounts of hydrogen, car- 
buretted hydrogen, watery vapour, nitrogen, and carbon dioxide Coal-gas 
IS easily recognised by its peculiar odour, which betrays its presence in the air 
in amounts of only 0 01 to 0 02 per cent , it has been observed, however, 
that when coal-gas is allowed slowly to percolate thiough a thick layer of earth 
(6 or 7 feet) it may become almost odourless Bicfel and Poleck ^ show, by 
analysis of coal-gas after passing through earth, that the loss of odour is due 
to absorption of the greater part of the heavy carburetted hydrogen and marsh 
gases, and fuither, that the percentage of CO is increased It occasionally 
hapjicns that the inmates of a house in which the gas fittings are perfect or 
even in one which is not supplied with gas, are poisoned by coal-gas which has 
percolated through the ground from a fractuied street-main which may be at 
some distance , in one such instance the seat of fracture was 8b yards away 
from the house into which the gas escaped It is to be noted that a mixture 
of (.oal-gas with air is jioisonous before it reaches the explosive point, Jones ^ 
saw two persons who were poisoned (one fatally) by the escape of coal-gas 
into a loom on the diessing-tablc of which a paiafiin lamp was fr)und burning 
Water-gas, which is sometimes used as a substitute for, or an adjunct to, coal- 
gas, contains as much as 10 per cent of CO, its dangerous pioperties being 
accentuated by the absence of the characteristic odour Possessing feeble 
illuminating value, water-gas requires enriching with some volatile or gaseous 
hyclrocaibon to fit it for use as a domestic illuminant , the favourite way is 
to mix it with oil-gas, produced by allowing mineral or other oil to pass into 
heated letorts in which it is decomposed into a more or less permanent gas 
rich in hydrocarbons The so-called water-oil-gas, or carburetted water-gas, 
contains 20 per cent of CO , when mixed with coal-gas the combined gases 
contain from 14 to 16 per cent of CO , in either case the consumers are supplied 
with an unnecessarily poisonous illuminant 

The use of gas burners on the Bunsen principle to heat large bodies of cold 
w^ater, as is done in some bath-rooms, is attended with considerable risk , the 
flame is rapidly cooled by contact with the surface of the water reseivoir, and 
combustion is consequently rendered imperfect the oxides of carbon - especially 
the monoxide —with acetylene being given off , when water is heated in this 
way, provision for abundant ventilation should be made Gasoline stoves, 
if used in small rooms, are not free from danger M'Cormick ® relates a case 
in which a man and his wife were found dead in a bedroom heated by a gasoline 
stove, the gas given off being principally carbon monoxide 

In one respect carbon monoxide constitutes an exception to the poisons 
which naturally exist in the gaseous form , on the Continent, especially in 
France, it is frequently used for suicidal purposes, a mode of self-destruction 
that IS almost unknown in England The usual way is for the suicide to shut 
himself up in a closed room along with a receptacle containing ignited coke, or 
charcoal, a method which is often adopted by two persons who desire to die 
simultaneously Coal-gas is often used as a smcidal agent a man took to- 
bed with him an unlighted Bunsen burner which was connected with the mam 
by means of an clastic tube , he inhaled the gas, and when he was discovered 
death had taken place In America, where water-gas is freely used for illumi- 
nating purposes, its use as a suicidal agent is not uncommon 

Carbon monoxide poisoning occurs in two forms — acute and chronic. 

* Zettschr f Btologxt, 1880 • Bnt Med Jovm , 1896 • Med News Phtl , 1891 
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Acute Poisoning by Carbon Monoxide. 

Symptoms. — There may be a preliminary period of excitation, which is 
quickly followed by a sensation of heaviness in the head, dizziness, noises m 
the ears, accelerated cardiac and respiratory movements, oppression on the 
chest, and occasionally nausea and vomiting Along with these symptoms 
muscular weakness occurs, with drowsiness, loss of sensation and of the reflexes, 
to which coma succeeds , in fatal cases convulsions frequently precede death 
The pulse IS small and becomes more so as the gravity of the case increases, 
so that when the patient is first discovered, the radial pulse is often imper- 
ceptible In the state of coma the conjunctivae are intensely hypersemic , and 
the eyes have a staring appearance, 'with partially dilated and insensible pupils 
The whole of the skeletal muscles, including the sphincters, are relaxed , the 
suiface, especially of the limbs, is cold and cyanotic, and the lips arc often 
covered with froth In less severe cases slight elevation of temperature has 
been observed On rare occasions exceptional symptoms have occurred , Caspar 
states that a man was suddenly attacked with transitory mania aftei inhaling 
air contaminated with CO 

Slnifflebotham ^ has described the symptoms which were presented by 
many of the men who were rescued from the Senghenydd colliery after a serious 
explosion In those who had been badly “ gassed ” the pulse-rate was most 
irregular, not only as regards frequency but as regards volume and character, 
and examination of the pulse gave no indication of the physical condition of 
the patient At one time it might be slow, feeble and irregular, ap])arently 
the pulse of a person slowly sinking , but without apjiarent cause it would 
ten minutes later be of normal rate and materially imjuoved in quality The 
majority of cases showed large erythematous patches of a bright cherry colour 
with clearly defined margins but of irregular shape They were tender and 
tense with a considerable amount of induration, and were at first regarded as 
burns Six weeks after the explosion the patches were smaller and the indura- 
tion had subsided to a large extent, but not entirely The skin over the patches 
was discoloured and there was desquamation, while the follicles were prominent 
The oedema around the patches had disappeared and there was hypereesthesia 
over the patch of skin which remained and anaesthesia over the area of skin 
which had been originally affected In many cases there was peroneal palsy, 
or ankle drop, developing from two to four days after the explosion The eailier 
symptoms were pains in the legs with tenderness along the peroneal nerve 
and talipes equino-varus In some cases it appealed as though the paralysis 
would be permanent Six weeks after the explosion the symptoms were loss 
•of power and dorsiflexion of the foot In one or two instances there was complete 
paralysis in this respect, and in some diminished power of plantar flexion The 
•cutaneous reflexes were absent over the area of skin supplied by the peroneal 
nerve, and in some cases irregular areas of skin apart from the distnbution of 
this nerve were similarly affected Pneumonia occurred in several cases Re- 
tention of urine was a striking symptom m every case, and in two cases there 
was paralysis of the sphincter am 

It has been frequently stated that sugar is almost invariably present in 
the urine of those suffering from poisomng by carbon monoxide , its occurrence, 
however, is only occasional Maschka* in two out of twelve cases found a 
trace only of sugar m the unne Hoppe- Seyler ® constantly found a substance 

* Milroy lectures, 1914 • Prager med Wochensehr , 1880 

* Physwlog Chemte, 1881 
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in the urine which reduced copper salts, but never any glucose Garofalo^ 
examined the urine from a number of dogs poisoned yrith carbon monoxide, 
and failed to find a trace of sugar 

In medico-legal practice the symptoms observed in poisoning by carbon 
monoxide are not always exactly the same, this arises from the admixture 
of other gases Poisoning by pure CO can only be procured experimentally, 
but the salient features of CO poisoning are present in all cases in which that 
gas IS the principal toxic component 

Carbon monoxide is a ty^ncal example of a cumulative poison , its powerful 
toxic action being due to its affinity foi haemoglobin, which is nearly 140 times, 
or according to Dresser, ^ 200 times, greater than the affinity of oxygen for 
haemoglobin When CO is inhaled it gradually displaces the oxygen of the 
haemoglobin, with which it combines, forming carbon monoxide haemoglobin, 
or carboxyhaemoglobm — a much more stable compound than oxyhaemoglobin , 
according to Hufner,® the dissociation-constant of carboxyhaemoglobm is about 
33 times less than that of oxyhaemoglobin under like conditions The com- 
bination IS sufficiently intimate to resist the action of reducing agents, but 
it gradually yields to the action of oxygen , if air oi oxygen is passed for a long 
time through a solution of carboxyhaemoglobm the CO is gradually separated 
from the haemoglobin, taking its place In the living body carbon monoxide 
haemoglobin neithci takes up nor gives off oxygen, it is, therefoie, incapable 
of acting as an oxygen carrier to the tissues, death usually occurring before 
the whole of the haemoglobin is saturated with CO Upon the degree of satura- 
tion depends the possibility of recovery , if a sufficient amount of haemoglobin 
remains free as to enable internal respiiation to bo earned on m such a way as 
to maintain life until the combined CO is gradually dissociated, recovery is 
possible, if not, death takes place from asphyxia When, as is usually the case, 
a limited percentage of CO is present in the air, the symptoms do not manifest 
themselves until after the individual has breathed the contaminated air for 
some time According to experiments made by Haldane,^ it is necessary, m 
human beings, that the blood should be one-third saturated befoie the character- 
istic symptoms develop when the blood is half-saturated the symptoms become 
urgent This explains the delay in the appearance of the symptoms time is 
required to expose the blood in its passage through the lungs to the action 
of the gas, inasmuch as each inspiration of contaminated air contains only 
a small percentage of CO , and further, only about one-half of the inspired 
CO IS absorbed Although the affinity of Og for haemoglobin is much less than 
that of CO, still the piesence of O 2 in the respired air exercises a certain inhibitory 
influence on the formation of carboxyhaemoglobm Dresser,® when experi- 
menting with rabbits, found that death occurs when the capacity of the blood 
to take up Og is reduced 30 per cent below the normal 

In carbon monoxide poisoning the blood presents a very different appearance 
from that which is met with when death from asphyxia results in the usual 
^ay in ordinary asphyxia the blood is dark, m CO poisoning it is bnght red. 
This IS due to carboxyhaemoglobin being irreducible , it retains its colour under 
circumstances that would deprive oxyhaemoglobin of its oxygen and cause 
It to assume the dark appearance of reduced haemoglobin 

The affinity of CO for hsemoglobm is not limited to living blood , but, the circulation 
havmg ceased, the formation of carboxyhsemoglobin m the dead body is restneted to that 

^ Qltcomna per Oastdo dt Carbonto, 1891 * Arch v / Anat t> Physiol , 1895 

• Arch f exp Pathol , 1891 * The Journal of Physiology, 1895 

® Arch / exp, Pathol , 1891 
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portion of the blood which is accessible to the gas An illustration of the way m which a 
dead body may acquire the external appearance of carbon monoxide poisonmg was afforded 
m a case of mstantaneous asphyxiation, by sulphuretted hydrogen, of two men in a sewer 
m Manchester The body of one man was recovered soon after death , the body of the 
second man remamod hvo days m the sewer, when it was recovered six miles from the fatal 
spot, havmg been carried along by the sewage The first body presented the usual appear- 
ances of asphyxial death the face wa« tui^id and blue in colour, and the veins of the neck 
were gorged with dark coloured blood The rest of the body was pallid The second body 
presented, externally, the characteristic appearance of poisoning by carbon monoxide 
it was rosy red all over Internally, however, the appearances were like those yielded by 
the first body the blood, muscles and viscera were dark coloured It was evident that the 
rosy colour of the surface was due to percutaneous transudation of carbon monoxide after 
death The condition was reproduced experimentally by luting the mouth of a glass funnel 
on to the surface of a cadaver and attaching the tulm of the funnel to a gas supply for 
twelve or more hours When the funnel was removed the underlymg surface was losy red 
The presence of a small amount of carbon monoxide in the sewer was accounted lor by 
leakage from an adjacent gas mam ^ 

It has been stated that carbon monoxide possesses an intrinsic toxic action 
m addition to its power of depriving the tissues of oxygen , from experiments 
Linossiei ^ deduces that CO docs possess such an action, but that it is very 
feeble On the other hand, Haldane® conclusively shows that CO acts solely 
by combining with haemoglobin and m no other way First, by placing animals 
111 oxygen at a pressure of two atmospheres the blood takes up in simple solu- 
tion sufficient oxygen as to render the animal independent of its red blood 
corpuscles as oxygen carriers , CO at a pressure of one atmosphere is then added , 
under these conditions the toxic action of CO is abolished although the hsBmo- 
globin of the animal may become saturated with it Second, by placing m an 
atmosphere of 75 per cent of CO and 25 per cent of oxygen animals which 
have no haDmoglobin , such animals are unaffected Heineke * states that 
coal-gas, along with other poisons, produces ferment-mtoxication in the blood, 
and m consequence the white corpuscles develop a tendency to adhere to each 
other and to form thrombi 

Treatment. — When a person suffering fiom carbon monoxide poisoning is 
made to respire pure an, the carboxyhaeinoglobm tends to part with its CO 
by dissociation in the capillaries of the lungs, followed by diffusion of the gas 
through the alveolar epithelium into the air-passages The process of dissoci- 
ation is slow, therefore artificial respiration should be persevenngly maintained, 
combined, when possible, with the inhalation of oxygen If, when diluted with 
about 100 drops of water, a drop of blood obtained from the finger of the patient 
is distinctly pinker than a similar dilution of normal blood, oxygen will be 
beneficial Next in importance is the application of warmth externally Stimu- 
lants are useful , if the patient cannot swallow they may be administered by 
the rectum, or ether may be injected under the skin Two cases are recorded 
in which subcutaneous injections of mtro-glycerine were followed by recovery, 
in one, the pulse improved, and the respirations deepened forthwith Vene- 
section with transfusion has been tried out of twenty-three cases m eight 
only was the treatment attended with success Stocker ® records a ‘very encour- 
aging case in which transfusion was used A man slept in a room heated by a 
stove, and was found next morning insensible and apparently dying Ether 
injections, artificial respiration, and electrical stimulation of the phremes were 
tried for forty-eight hours without effect , at least 800 grms of blood were with- 
drawn from the median vein, and replaced by 1 10 grms of defibrmated human 

' Med Chron , 1899 • The Journal of Physiology, 1895 

* Lyon Medical, 1889. ‘ Deutsches Arch f khn Med , 1887 8 

^ PnrrfijMnondpni- Matt t grhweizer Aerzte. 1888 
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blood , in two hours gradual improvement set in but the pulse, respiration, 
and temperature did not become normal until the third day , the ultimate 
recovery was prolonged over many weeks When transfusion is resorted to, 
it should be preceded by withdrawal of blood, and the transfused fluid should 
be human blood — in other words, an appropriate oxygen-carrier— saline solu- 
tions are useless The views of Hemeke are opposed to transfusion as de- 
fibiinated blood, injected into the circulation, would tend by the introduction 
of a certain amount of fibrin ferment to increase the evil 

Post-mortem Appearances.- The external appearance is very characteristic, 
on account of the bright pink colour of the post-mortem stains , cadaveric 
rigidity IS usually well marked, and passes off slowly Internally, the colour 
of the tissues is equally striking — The blood is cherry-red in colour, and is 
for the most part fluid , the blood-vessels are dilated, and, being hllcd with the 
bright-red blood, impart a very characteristic appearance to many of the viscera 
microscopically examined, the red corpuscles show no change The brain and 
membranes may be hyperaemic but they often contain no excess of blood , 
serous effusion is not unfrequently found in the cerebral ventricles The lungs 
may be livpersemic , they have been found oedematous The mucous membrane 
of the trachea and bronchi often jiresents a normal appearance, but it may 
be coated with froth Another characteristic feature has been fiequently 
obsiived to follow death from poisoning by carbon monoxide — the organs 
and the blood are highly resistant to putrefactive changes Stevenson ^ states 
that portions of the liver from a case of poisoning by water-gas showed an 
unchanged aspect and retained the odour of the fresh organ two months after 
they were rimioveff from the body, although no preseivative was used , the 
stomach and duodenum in parts weic also unchanged m appearance 

Spectroscopic Examination of the Blood.— -When blood is fully saturated 
with CO (all the haemoglobin being converted into carboxyhaemoglobin), the 
absorption spectrum yielded by it consists of two bands resembling those of 
oxyhaemoglobin, but they are slightly nearer the violet end of the spectrum , 
the change of position, however, is only appreciable by direct comparison of 
the two spectra side by side If this constituted all the difference, it would be 
insufficient to afford convincing evidence for medico-legal purposes , but a 
further and more decided difference is manifested on the addition of a reducing 
agent such as ammonium sulphide- the bands of caiboxyhaemoglobm are 
unaltered, which is in marked contrast with the change that takes place in 
oxyhaemoglobin when similarly treated As previously stated, death usually 
occurs before the whole of the heemoglobm has been converted into carboxy- 
hsemoglobm , when this is the case, a mixture of carboxyhamioglobin and 
oxyhaemoglobin is present in the blood, and consequently the addition of a 
reducing agent does not affect the hsemoglobm which is in combination with 
CO, but it reduces that which is m combination with oxygen Thus the spec- 
trum yielded by the blood of a person who has died from CO poisoning does not 
necessarily remain unchanged on the addition of a reducing agent , the haemo- 
globin which is combined with oxygen is reduced, and shows the broad band 
of reduced haemoglobin, on which are superimposed the two persistent bands 
of that portion of the haemoglobin which is combined with CO {vide Diagram 
of Blood Spectra) Kunkel ^ states that when the amount of carboxyhaemoglobin 
present in the blood is below 28 per cent , the carboxyhaemoglobin bands, after 
the addition of a reducing agent, are not visible as two separate bands, only 
the broad band of reduced haemoglobin being seen , with 30 per cent and 
^Quy'sHosp i?«p»,1890 ^Sttzungsh d phys ~med OesdUch TTwraJ., 1888 
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upwards the carboxyhsemoglobin bands appear distinctly separated It is im- 
portant to note that m an atmosphere containing a large percentage of CO 
death may occur before the hwmoglobin becomes sufficiently charged with CO as 
to afford spectroscopic evidence of its presence 

Hoppe Seyler’a test of adding a solution of sodium hydroxide to CO blood yields a 
cinnabar red , normal blood is converted into a dirty brownish green mass Salkowslu ^ 
has modified this test by dilutmg the blood with distilled water to twenty times its volume, 
placmg the solution m a test tube, and adding an equal volume of a solution of sodium 
hydroxide (SGI 34) , the solution containing carbon monoxide blood, after a momentary 
turbidity, becomes bright, and light rod in colour , that contaming ordinary blood changes 
to dirty brown A very delicate test for the presence of carboxyhaemoglobm in blood is 
that devised by Kunkel A little of the blood is diluted with ten volumes of water, and 
some 3 per cent aqueous solution ot tannin is added , a precipitate is formed which is 
pmkish-white if carboxyhcemoglobin is present and brownish white (like caft au latt) with 
normal blood This test will detect carboxyhtemoglobin when it represents only 20 per 
cent of the total amount of blood , it is applicable to blood which is undergoing decom 
position Carboxyhaemoglobm is very stable Landois obtained spectroscopic reactions 
from the blood of a woman m whoso body general putrefaction had taken place, death from 
CO poisoning having occurred eighteen months previously 

Quantitative Estimation — A convenient method of ascertaining the quantity of CO 
contained in the blood is that adopted by Grehant * The blood to be examined is placed 
m a flask connected with an apparatus for the extraction of gases, some glacial acetic acid 
ts added, and the flask is placed m boiling water , the result is that the haemoglobin is con- 
verted into hsematm, with liberation ot the carbon monoxide The carbon dioxide that is 
given off is absorbed by potassium hydroxide, and tlio oxygen by pyrogallol, the remainder 
consists of a mixture of nitrogen and carbon monoxide , the relative proportion of the two 
gases IS arnved at by introducing a small quantity of a solution of copjxir chloride in hydro 
chlonc acid, which completely absorbs the carbon monoxide 

Dresser® makes use of Hufner’s spectrophotometer to determine the j>ercontago of 
carboxyha?moglobin in blood This method is founded on the relative constancy of the 
absorption of light at two selected parts of the spectrum by blood from the same animal 
species , this applies both to oxyhaemoglobin and to carboxyhaemoglobm The extinction 
coefficients of each are calculated m wave lengths, and from certain known data previously 
determined by experiments, the relative proportions of oxyhaemoglobin and of carbon 
monoxide haemoglobin are deduced 

Haldane * adopts a colonmotni method He places in a small tube a 1 jier cent solution 
of the blood to be examined , in a second similar tube is a 1 per cent solution of normal 
blood and in a third a like dilution of blood saturated with CO A standard solution of 
carmme is then added to the normal blood until its tmt resembles that of the blood which 
IS being tested , then the amount of carmine necessary to produce equality of tint with 
the blood saturated with CO is ascertained, and from the data thus obtained the percentage 
of CO in the first tube is calculated 


Chronic Poisoning hy Carbon Monoxide. 

It IS probable that some of the less toxic effects of carbon monoxide are 
of more common occurrence than is generally suspected Chronic CO poisoning 
occurs in those who work for long hours in small or imperfectly ventilated 
rooms heated by slow combustion stoves, or gas stoves which give off CO m 
too small quantity to produce immediate effects , furnacemen and stokers 
are subject to the risk of repeatedly inhaling it in small doses Employees 
m works where water-gas is made, or used, incur the risk both of acute and 
chronic carbon monoxide poisoning The recent introduction of water-gas as 
a domestic illuminant is attended by most serious risks to health, as it is im- 
possible to keep household gas fittings absolutely perfect, and the high per- 
centage of CO present m the gas converts the slightest leakage into an insidious 
but sure source of chronic poisoning 

‘ ZextBchr /. phyatol Chemie, 1888 • Arch f exp Pathol , 1891 

* Comptea Rendua de la Soexeu de jBioloie, 1892 * Loc cit 
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Symptoms.— The earliest symptoms are headache, neuralgic pains, indi- 
cations of defective nutrition, as anaemia, and loss of flesh, with a sensation 
of want of breathing power— breathlessness being developed by incommensurate 
exertion The more advanced symptoms are those associated with peripheral 
neuritis, and psychical disturbances Ross i relates the case of a healthy, 
well-fed, and temperate man employed in making gas, whose business it was to 
attend to the retorts After working at this employment for six months, he 
was pale and anaemic, and was much troubled with shortness of breath , he 
then began to feel shooting pains in the legs and shoulders , his hands and feet 
were numb, and he suffered from cramp in the calves of the legs The Angers 
were often spastically contracted on the palms, and his gait was “ high-stepping ” 
He improved under treatment Ruata ^ states that a man suffering from chronic 
CO poisoning complained of headache, was depressed and became acutely 
delirious 

ACETYLENE. 

This gaa (C 2 H 2 ) has an unpleasant odour familiar to all who have been near to a Bunsen 
burner when the flame has “ dropped ” , hitherto it has been of little practical interest, 
but the extension of its use as an illuminatmg agent increases its importance Lewm *■ 
states that an atmosphere containing 1 per cent of acetylene produces deep naicosis in dogs 
with symptoms of asphyxia , more recent experiments, however, tend to show that these 
results were probably duo to impurities, such as HjS and PHj Ogier and Brocmer * came 
to the conclusion that acetylene is not markedly poisonous Roseman ® found that acetylene- 
has a slight narcotic action on animals, but that prolonged exposure to its mfluence is 
required to produce actual toxic effects Frank and Weyl ® state that acetylene does not 
possess the poisonous piopoities ascribed to it, and GriShant’ found that it is not poisonous 
to dogs unless the respired air contains from 40 to 79 per cent of the gas Mosso and Otto- 
lenghi * on the other hand state that acetylene has considerable toxic power , half a litre 
18 mixed with air, so as to constitute 20 jx^r cent of the mixture, proves fatal to dogs Acety- 
lene does not appear to combine with haimoglobm, and it is quickly eliminated from the 
blood , when saturated with the gas, blood yields the spectroscopic reaction of oxyhjemo- 
globm, and t an easily bo reduci d 


GASES PRODUCED BY EXPLOSIVES. 

In mines m which explosives are used toxic effects have been caused by mhalation of 
the gases thus generated , the composition of the mixed gases varies with the composition 
of the explosive, but in all cases the bulk of the gas generated consists of carbon dioxide 
and nitrogen Gunpowder m addition yields carbon monoxide in considerable amount, 
and sulphuretted hydrogen Nitroglycerine and dynamite also yield a largo percentage 
of carbon monoxide Gun-COtton yields much the same Tonite, which is composed of a- 
mixture of equal parts of gun cotton and barium nitrate, produces very little, if any, carbon 
monoxide Roburite, which consists of chloro dmitro benzene and ammonium nitrate, 
when detonated experimentally gives off no CO , the mtroduction of the last named 
explosive has been the occasion of a number of investigations as to its alleged injurious 
effects Chemical analyses of the gases in the coal mmes after the detonation of robunte 
were separately made by Professor liixon of Owens College and Professor Bedson of Durham 
College , the results clearly shoivcd that much less CO (which constitutes the dangerous 
gas) was given off by roburite than by gunpowder It will be observed that although 
expenmental detonation of roburite pr^uces no CO, in actual use a small quantity was 
present , this is partly given off by the fuse when bummg and, as suggested by Professor 
Dixon, IS probably also produced by hot CO, passmg over the coal , m any case the amount 
IS small and the gas is dissipated in a short time Still, as a very small percentage of CO is 
deleterious if the air which contains it is long respired, it is important to mimmise all nsk 


^ Penpheral Neuritis, Ross and Bury, 1893 
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of contamination , to this end experts recommend the use of electricity for the purpose 
of detonating rohunte, thus obviating the necessity for a fuse, together with the allowance 
of sufficient time for dissipation of the products given off by the explosive before the miners 
resume their work No evidence was obtained of injurious effects from nitro benzene 
present in the air after explosion of robunte The toxic effects of roburito, as such, are 
dealt with in the chapter on benzene and its derivatives 

GASES OF WARFARE. 

The following account of the gases used by the Germans, and the symptoms 
they produced, is taken mainly from a pamphlet issued by the Ministry of 
Pensions in consultation with the Ministry of Health ^ 

Penods of Gas Warfare. — {a) The earliest attacks, in April and May, 1915, 
were earned out by means of drift gas, which was released from cylinders, 
and was carried down to the trenches by a favouring breeze The gas at this 
time employed was pure chlorine Later and throughout the remainder of 
this peroid the drift attacks were carried out with a mixture of chlorine and 
phosgene This period lasted until August, 1916, after which drift attacks 
ceased, as the war became more mobile 

(6) From May, 1915, to July, 1916, in addition to the drift attacks, a certain 
amount of gas shelling was experienced, but was confined to the use of Lachry- 
mator shells 

(c) From July, 1916, to July, 1917, may be regarded as the period of “ Lethal 
Gas ” shelling In this period shells of all calibres, containing varying raixtuies 
of poisonous gas, the mam constituent being phosgene, were fired 

{d) From July, 1917, until the end of the war, gas warfare was characterised 
by the introduction of various new gases in shells, the mam ones being di-chlor- 
ethyl-sulphide — the so-called “ mustard gas ’ — and the various arsine com- 
pounds These new compounds were used cither singly or in mixed bombard- 
ments, m which lethal gas, mustard gas, and arsine were employed 

(e) Projector attacks, consisting of drums filled with a large amount of 
phosgene were also carried out on occasion between December, 1917, and May, 
1918 

Classification of Gases. — Certain broad distinctions in the action of the 
various gases may be drawn These arc not absolute, for the action of any 
gas vanes with its concentration A gas classified as a lung irritant, for example, 
will, if m sufficient concentration, act as a lachrymator, and a nasal irritant 
has the power when concentrated of vesicating the skin Accepting these 
limitations, however, the following classification has been adopted as affording a 
working basis, as regards the gases known to have been emidoyed by the enemy — 


Lung Irntanh-— Formula 

Chlorine, Cl^ 

Phosgene, COClg 

Chlor-mcthyl-chloroformate, CHgCl COOCl 

Tn-chlor-methyl-chloroformate, CCI3 COOCl 

Chloropicrm, CCI3 NO^ 

Phenyl-carbylamme-chloride, CgHgN C Clg 

Nasal Irritants — 

Di-phenyl-chlor-arsine, (C8H5)2 As Cl 

Ethyl-di-chlor-arsme 


^ “ Notes and Suggestion on (1) Dysentery, (2) Trench Fever, and (3) Gas Poisoning 
and its Sequelffi," 1920 
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Lachrymatory — 

Benzyl Bromide, 

Xylyl Bromide, 

Brom-acetone, 

Mono-brom-mcthyl-ethyl-ketone, 

Di-brom-methyl-ethyl-ketone, 

Vesicant — 

Di-chlor-ethyl-sulphide (Mustard Gas), 


CeHjCH^Br 
CeH^CH.CHaBr 
Cn,Br CO CH, 
CH^Br CO CH2 CHg 
CH3CO CHBr CHgBr 


(CH2CI CH 2)2 S 


Lung Irritants, of which phosgene may be taken as a tyjie, act as direct 
irritants to the pulmonary alveoli -the upper respiratory tract escaping except 
m high concentration The result is pulmonaiy cedeina with rupture of alveolar 
walls, patchy emphysema, and thrombosis of capillaries- the latter most 
marked at the vulnerable infundibulo-alvcolar junction Fuither, there rapidly 
develops a high concentration of blood, to the production of which several 
factors contribute, among them being the loss of fluid from pulmonaiy oedema, 
and the shock element These are the pnmary effects, and they are followed, 
in pathological sequence as might be expected by secondary infections with 
the common bacteria of the respiratory passages in cases where the initial 
inflammatory changes have been seveie 

Within three days reooverv, m the iion-fatal eases, commences, and unless 
secondary infections develop, is rapid, so that convalescence is approaching 
by the end of a week One of the early valuable signs of approaching con- 
valescence IS bradycardia, which may be seen even after extremely mild gassing 
Where convalescence is more prolonged debility, gastric disturbance, and pam 
m the chest ai e the most frequent complaints 

Should secondary complications develop, they present the ordinary features 
of pleurisy, bronchitis, or broncho-pneumonia 

The proportion of men who suffered from permanent or prolonged after- 
effects IS small Bioncho-pneumoma and pleunsy may have left permanent 
lesions in the form of patches of fibrosis, pleural adhesions, etc The extreme 
lack of oxygen during the acute stage of jnilmonary oedema has led in some 
cases to a cardiac condition with jnecordial pain, dyspnoea, exhaustion, and 
persistent tachycardia, after exercise, comprising the symptoms usually referred 
to as D A H or the “ effort syndrome ” Another type is characterised by 
recurring attacks of nocturnal clyspncea, in which the patient is aroused from 
sleep by the sudden onset of difficult breathing, the respiration being shallow 
and rapid In rare cases, chronic albuminuria has been observed 

Lachrymators. — With concentration obtainable in the field, the mam action 
of the vapours of these substances is to cause profuse lachrymation and smarting 
of the eyes, which may be so extreme as to prevent the eyes being opened 
There may be a transient condition of conjunctivitis and oedema of the eyelids 
The condition rapidly clears up, and as there are no toxic after-effects, further 
consideration is not required 

Nasal Irritants. — The action of the arsines is essentially that of an irritant 
to the upper respiratory passages, and the oesophagus and stomach The liquid 
ethyldichlorarsme applied to the skin will cause blisters, but this is not a con- 
dition likely to be met with frequently in the field The arsines also have an 
influence on the central nervous system, causing either mental irritability or 
more frequently drowsiness Further evidence of this involvment is at times 
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seen in sensory changes varying from numbness or tingling of the finger tips, 
to a complete anaesthesia, usually of the glove-and-stockmg type, and involving 
all forms of sensibility How far the nervous symptoms are due to a neurosis, 
or how far they aie based on a definite organic lesion, presumably a transient 
toxaemia of cell elements in the central neivous system, has not been determined 

Diphenylchlorarsine.— Almost immediately the following symptoms occur ‘ 
— Pam in the nose and sneezing, and fiequently there is watering or irritation 
of the ej'CS These are rapidly followed by tracheal and pharyngeal pain with 
a feeling of constriction of the throat Then nausea and vomiting occur, and 
there is a feeling of swelling of the face and throat, but no evidence of actual 
swelling or oedema In course of time these symptoms abate, and vomiting 
18 replaced by gastric discomfort The last symptom to disappear is the pain 
in the nose anci forehead (24-48 hours) Aftei 24 hours the })atienta are prac^ 
tically recovered, and they only complain of weakness Usually, at first, mental 
irritabilit}- is present, or there may be drowsiness 

Ethyldichlorarsine. —Tlie symptoms are veiy similar to the foregoing 
There may, in addition, be a mild bronchial irritation lasting for a few da^s 
The nervous symptoms are more pronounced and more frequent No fatal' 
case following arsine poisoning has been reported Beyond relieymg pain by 
chloroform or opium, no treatment was found necessary 

Vesicants. -These are essentially chemical irritants, causing burns which 
subsociuently become infected Lasting results of yesicants include scarring 
of the skin from burns , permanent lesions of the eyes, such as corneal ulcera- 
tion, keratitis, and nebulae , ulceration or thickening of the vocal choids leading 
to impairment of moyement and chronic bronchitis , localised fibrosis of the 
lungs , and ])leural adhesions 

Various functional symptoms, such as photobia, aphonia, and yomiting, 
haye persisted foi a long time after gas poisoning 


CHAPTER XXXill 

POISONING BY COMPOUNDS OF CARBON, HYDROCYANIC 
ACID, AND CYANIDES. 

Hydrocyanic Acid (HCN), or prussic acid, in its commercial form contains 
from 2 to 5 per cent of the anhydrous acid Tt has a penetrating odour, but 
when smelt in very dilute solution it produces a bitter taste at the back of the 
tongue, rather than olfactory sensation It is feebly acid, slightly reddening 
litmus-paper Unless hermetically sealed up and kept m the dark, it loses, 
strength more rapidly than is generally supposed 

Oil of bitter almonds, used as a flavouring adjunct, contains a varying per- 
centage of anhydrous hydrocyanic acid, in the crude oil amounting to from 
5 to 16 per cent Cherry-laurel water contains about 0 1 per cent 

Potassium Cyanide (KCN), largely used m photography and in electro- 
plating, 18 a salt which has a strong alkaline reaction Hydrocyanic acid is 
displaced* from KCN by carbon dioxide therefore the percentage of acid dim- 
inishes by keeping , the “ cyanide ” of commerce usually contains some potas- 
sium carbonate, and from absorption of oxygen tends to be converted into. 
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cyanate Potassium cyanide yields the odour of hydrocyanic acid without 
the addition of a displacing acid Several other cyanides are poisons, but are 
rarely used as such 

Many plants of the natural order ItosacecB, especially of the sub-orders 
PrunecB and Pomecs, contain a crystalline substance — Amygdalin — which is 
capable of yielding hydrocyanic acid Amygdalin itself is not poisonous, but 
when it IS subjected to the action of a natural ferment- emulsm — which is 
found along with it in the fruit or leaves of the above-named sub-orders, it is 
decomposed into oils of bitter almonds, glucose, and hydrocyanic acid , the 
same result is produced when amygdalin is boiled with dilute acid In cases of 
criminal poisoning with hydrocyanic acid endeavours have been made to 
utilise the occurrence of hydrocyanic acid-formmg substances in edible fruit 
to account for its presence in the human body in amount sufficient to cause 
death bitter almonds excepted, it is very improbable that a sufficient quan- 
tity of such fruit could be eaten as to introduce a fatal dose of hydrocyanic 
acid 

Symptoms. — Wlien a fatal dose of hydrocyanic acid is swallowed the symp- 
toms usually appear within a few seconds , they may be delayed for thirty or 
forty seconds, and exceptionally for a little over a minute , when thus delayed, 
the victim may be able in the interval to walk and speak When animals are 
poisoned with hydrocyanic acid they almost invariably give utterance to a 
spasmodic cry , this symptom is frequently absent in human beings After 
a few gasps the patient becomes insensible, and, if in the upright posture when 
the poison is swallowed, he falls to the ground The surface is cold, the face 
usually pallid, the eyes are open and staring, and the pupils are dilated and 
insensible to light The breathing is laboured, irregular, and gasping, the 
breaths being drawn at longer and longer intervals , aftei apparently final 
cessation, conclusive efforts at respiration may occur with prolonged intervals 
between Tetanic spasms affecting the muscles of the jaws and limbs usually 
occur in the early stage, followed by complete relaxation of all the muscles 
The pulse is almost or quite imperceptible at the wrist , if it can be felt it is 
found to be exceedingly rapid — 120 or more in the minute — small and iiregular , 
if death does not take place immediately the pulse may become slower towards 
the end The lips are frequently covered with froth , vomiting, involuntary 
micturition and movement of the bowels are not infrequent Death usually 
takes place within five or ten minutes , it may occur almost immediately after 
the poison is swallowed, or, when a minimum lethal dose is taken, the fatal 
issue may be delayed for an hour and even longer Stevenson ^ records a case 
in which death did not take place for an hour and a quarter If life is prolonged 
over half an hour there is considerable chance of recovery 

The mode in which hydrocyanic acid causes death has been the subject of much dis- 
cussion The earlier opinion, founded on the exceeding rapidity of its action, was that it 
paralysed the central nervous system (Preyer) * This explanation has recently been upheld 
by Conn and Ansiaux,* who believe that the hydrocyanic acid paralyses the vaso motor 
centre , and also by Masius,* and others, who attnbute death to paralysis of the medullary 
centres by which respiration and tissue-oxidation are suddenly arrested Another view, 
ongmally propounded by Schonbein,® is that death is produced by arrest of mtemal respira- 
tion, without the intervention of the nervous system It has been found expenmentally 
by Gaethgens • that in poisoning by hydrocyanic acid less carbon dioxide is excreted and 
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less oxygen taken up than in the normal , the imperfect oxidation which ensues is shown 
by the presence, in the blood, of lactio acid as a substitution product for carbon dioxide 
fZillessen) ^ Geppcrt ® explains the arrest of internal respiration on the hypothesis that 
hydrocyamo acid deprives the tissues of their power to take up oxygen , according to this 
view the oxygen of the blood being neglected by the tissues accumulates until the whole of 
the blood — venous as well as arterial — assumes a bnght red colour , asphyxia thus takes 
place in the presence of excess of oxygen Schonbein attributes the arrest of internal respir- 
ation to the action of hydrocyanic acid on the blood Kobert,® whilst accepting Gepport’s 
theory, believes that HCN also kills the protoplasm of the rod corpuscles, rendering them 
functionless as oxygon carriers, and further, that it directly attaclvS the ner\ous system 
He holds that H( 3 N forms a definite compound with methsemoglobm — cyanmethgemoglobin 
— which IS bright red in colour and yulds a spectrum resembling that of reduced heemo 
globin , it possesses consideraMo stability and resists the reduemg influence of the tissues 
80 as to be capable of recognition eight days after death in the blood of an indii idiial poisoned 
with hydrocyanic acid , it is not affected by ammonium sulphide, nor does the passage of 
a current of air through it dissociate the HCN Robert assumes that after death HCN 
combines with methsemoglobin, and that the resultant cyanmothaemoglobin by reason of 
its bright red coloui determines the peculiar tint of the post mortem stains and also that 
of the mucous membrane of the stomach S/igeti * regards cyanmethiemoglobin as being 
identical with cyanhaematin, a substance discovered by Hoppe Sevier ® 

Fatal Dose. — The smallest recorded fatal dose was half a drachm of the 
B P acid —equal to 0 6 gram of anhydrous acid -which caused death m one 
hour and twenty minutes , Garstang,® who records the case, states that hydro- 
cyanic acid was inadvertently substituted for hydrochloric acid in dispensing 
a prescription, therefore the amount taken could be accurately ascertained 
The largest dose followed by recovery was half an ounce of medicinal acid, 
oqual to 4 8 grams of anhydrous acid , the case is described by Shively ’ — 
A student of pharmacy was found insensible, the pupils being widely dilated, 
the right more so than the left , respiration was laboured and there was extreme 
dyspnoea, with coldness of the surface, but without lividity or cyanosis, the 
face having a rosy tint The pulse was 86 per minute, but rapidly went up 
to 112, and was thready and irregular, the temperature m the rectum w'as 
97 5° F Trismus and rigidity of the limbs were present for a short time The 
stomach- tube was used, and alcohol, camphorated ethei, and atropine sulphate 
were administered, the two latter subcutaneously, the alcohol by mouth and 
rectum , faradisation of the phremes was also resorted to The urine contained 
albumin, crystals of calcium oxalate, and gave a precipitate with ferric and 
ferrous salts On recovery the patient explained that the first sensation he 
experienced after swallowing the poison was numbness of the lips, which was 
quickly followed by shortness of breath and loss of consciousness In another 
case ® recovery took place after two drachms — about 2 5 grams of anhydrous 
acid A woman swallowed the dose by mistake, after which she rushed up- 
stairs to her master, who was a medical man, told him what she had done, 
and then fell down insensible , the stomach-tube was used immediately, and 
apomorphine was given, followed by electricity and artificial respiration, the 
treatment being attended with success This case is remarkable, not only 
for recovery after a dose more than double that which is usually fatal, but also 
for the actions performed by the patient m the interval that elapsed between 
swallowing the poison and the occurrence of insensibility , the power of moving 
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and speaking aftei swallowing fatal doses has been observed in many cases, 
but not often, if ever, to such a degree 

In cases of fatal poisoning by very small doses, and of recovery after very 
large ones, a doubt exists as to the percentage of anhydrous acid present in the 
solution swallowed Examination of specimens of dilute acid obtained from 
several sources showed that some were above and some below the standard 
strength It may be accepted that an amount of dilute acid which contains 
one grain of anhydrous acid constitutes a fatal dose The action of a fatal 
dose of hydrocyanic acid is not diminished by dilution though it may be slightly 
delayed 

Treatment.- Immediate evacuation of the stomach with stomach- tube, 
01 emetics Jena recommends that three drachms of a 1 m 1,000 solution of 
adrenalin diluted should first be given m order to delay the absorption of the 
poison and give more time for subsequent treatment After repeated washing 
out a further small dose of adrenalin may be left in the stomach Zinc sulphate 
or mustard may be given by the mouth, or apomorphme subcutaneously , 
then artificial respiration, faradisation of the phrenics and the diaphiagm, 
external warmth and friction, subcutaneous injections of ether, brandy by the 
mouth or rectum, and if the surface is not cold, effusion with cold watei If 
effusion IS resorted to it should be intermittent either vigorous friction or 
hot applications being used m the intervals Subcutaneous injections of atropine 
have been recommended on theoretical grounds — stimulation of the respiratory 
centre the advantage is doubtful Chemical antidotes, practically speaking, 
are useless first, because all the poison should be removed from the stomach, 
and not left for chemical neutralisation , and second, because the action of the 
poison IS far too rapid to permit of the effective administration of an antidote 
that requires special ingredients and time to prepare it Recently two anti- 
dotes have been proposed which, it is stated, will not only neutralise any HCN 
that may be present in the stomach, but, when injected subcutaneously, will 
also act upon that which has been absorbed Antal ^ recommends a 0 5 to 
1 per cent solution of cobalt nitrate, and Lang ^ a 5 to 10 per cent solution of 
sodium thiosulphate Twenty minims or more of one or other of these solutions 
may be repeatedly injected under the skin , the resulting combinations with 
HCN- cobalt cyanide and sodium sulphocyanide respectively are harmless 
Martin and O’Brien propose as an antidote 1 oz of ferrous sulphate solution 
of 23 per cent strength, 1 oz of KOH solution 5 per cent strength, and 2 grams 
of magnesia These to be mixed and taken immediately, the object being to 
form the comparatively innocuous Prussian blue 

Post-mortem Appearances- External.— The eyes, with dilated pupils, may 
bo prominent and bright, the fingers and the jaws clenched, the lips may bo 
covered with froth, and the post-mortem stains are frequently pink or light 
red Intemal.^ — On opening the abdomen the odour of HCN may be perceived 
If not, it may sometimes be recognised on removing the calvarium The blood 
mav be bright red in colour, but it is often dark , it is almost always fluid 
The mucous membrane of the stomach may be brilliant red, due to the colour 
of the blood , all the mucous surfaces and even the muscles may show more 
or less a like tendency The right side of the heart is usually distended with 
blood 

Potassium Cyanide produces symptoms like those of HCN, with the addition 
of more or less local action on the mucous membrane of the mouth and stomach. 
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The lips and mouth may be eroded or the mucous membrane softened and 
capable of being easily detached The mucous membrane of the stomach has 
been found partially or wholly of a bright red, deeply injected, thickened, 
softened, and even eroded , its surface may be covered with blood-stained 
mucus The stomach-contents will be alkaline in reaction until all the poison 
18 evacuated 

Fatal Dose. — Death has resulted from five grains, and recovery after about 
forty grams were taken in the solid form 

Oil of Bitter Almonds.— In one case ^ a teaspoonful of the ciude oil, which 
was afterwards found to contain 3 4 per cent of HCN, caused the death of a 
girl in an hour and three-quarters , the dose taken contained about two grains 
of anhydrous HCN The contents of the stomach yielded HCN fourteen days 
after death It has been frequently noticed that the odour of HCN in the dead 
body lasts longer when received into the system m the form of oil of bitter 
almonds than as a solution of pure hydrocyanic acid 

Baker ^ records the case of a man who ate two handfuls of hitter almonds , 
he went to his work, but soon after became insensible, with all the symptoms 
of poisoning by hydrocyanic acid , prompt use of the stomach-pump and 
active treatment led to recovery The contents of the stomach yielded the 
reactions of HCN 

Chemical Analysis- Tests.— A drop of a solution of silver nitrate placed 
on the concave surface of a watch-glass, and inverted immediately over a sub- 
stance which contains free hydrocyanic acid, becomes milky from the formation 
of silver cyanide If the amount of HCN is small, the milky appearance first 
manifests itself as a white line around the margin, which gradually spreads 
over the whole of the drop , when slowly formed the deposit, examined under 
the microscope, is seen to consist of delicate acicular or prismatic crystals , 
if rapidly formed a crystalline mass is produced without distinctive appearance 
Silver cyanide is soluble m hot concentrated nitric acid A drop of a solution 
of potassium hydroxide substituted for the silver solution, and exposed as 
before to the vapour of HCN, undergoes no visible change on being allowed 
to remain for a few minutes A drop of a solution of ferrous sulphate subse- 
quently added to the potash produces a greenish-grey precipitate, which be- 
comes blue (Prussian blue) on the addition of dilute hydrochloric acid A drop 
of ammonium sulphide on a watch-glass inverted as before, allowed to remain 
two or three minutes, and then evaporated to dryness at a gentle heat, yields 
a blood red colour (ferric sulphocyamde) on being touched with a glass rod 
dipped m a solution of ferric chloride , the colour disappears on the addition 
of a drop or two of a solution of mercuric chloride 

If the temperature is low, it may be necessary to warm slightly the sub- 
stance tested In order to liberate HCN from potassium cyanide, the addition 
of tartaric acid is necessary, in sufficient amount to produce an acid reaction 

Robert diieots attention to the property possessed by HCN of preventing and of abolishing 
the reaction of iodine with starch, and suggests that it constitutes an exceedingly delicate 
test, which may be performed in two ways — If a little very dilute cold solution of starch 
(prepared by boilmg) with potassium iodide, is divided between two test tubes, to one 
of which a mmute quantity of HCN is added, on dropping mto each tube some aqueous 
solution of peroxide of hydrogen the contents of that to which HCN was added remain 
unchanged, those of the other become blue The second way is to tmge a little dilute solu- 
tion of starch with iodine , on the addition of a mmute amount of HCN the colour is dis- 
charged A few drops of a distillate obtamed from the blood of an mdividual poisoned 
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with HCN may l)o thus t< stod The same reaction, however, is produced hy H 2 S and some 
other substances Althouj^h HCN is voiy liable to undergo decomposition, it has been 
detec U d in the tissue'- four months after death 

Quantitative Estimation — The organic admixture if necessary should be rendered acid 
with tartaric acid, and distilled over a water bath It is difficult, it not impossible, to got 
all the HCN o\er, as some of it will probably bo decomjxised The amount of cyanogen 
pmsent in the distillate is best estimated by titration with a standard solution of silver 
nitrate If prolericd the distillab may lie acidulated with nitric acid, and precipitated 
with Hiher nitrate, the pix'cipitate is washed, dried, and weighed — 100 parts correspond 
to 20 I'i of anhydrous hydrocyanic acid 


CARBON COMPOUNDS— FATTY GROUP. 

ALCOHOL. 

Acute iioisomng with alcohol (CgHgO) is the only torm that it will be neces- 
sary to describe, the chief ineduo-legal interest being centred in the diagnosis 
As a rule the lesser degrees of alcoholic intoxieatioii aie easily recognised, 
the dithculty arises when a profound comatose stage is reached, and no history 
IS foithcoming to aid diagnosis as, foi example, wdien a medical practitioner 
IS called n])on by the police to dtt(‘rminc the condition of a man found in a 
state of insensibility in the street or othci public place, m order to arrive at 
a reliable conclusion in such instances, method is necessary 

The first consideration is— What toxic and pathologu al conditions may 
be mistaken for profound alcoholic intoxication? Among these are Cerebral 
lesion, as embolism, hdemorrhage into the pons, internal capsule, or corti'X , 
poisoning by opium, chloral hydrate or other narcotics , mechanical injury, 
as a blow or fall on the liead , diabetic, or urmmic coma , post-epileptic coma, 
and some forms of hysterical or non-orgamc neuroses. 

An initial difficulty jirescnts itself, two of these conditions may be com- 
bined A drunken man may hav(‘ iiceived a violent blow on the head, or he 
may be the victim of cerebral liaernorrhage due to rupture of a vessel, apart 
from external violence First, as to the pupils , if dilated they suggest alcohol , 
if contracted, opium, or liaDinorrhage into the pons in haemorrhage into the 
pons the temperature is frequently elevated (103 5®) from the first, m the 
stage of opium poisoning that corresponds the temperature is subnormal If 
one pupil IS dilated and the other contracted, or normal, some intracranial 
lesion IS probable Conjugate deviation of the eyes suggests hemiplegia Note 
if there is flapping of one cheek, and if the arm and leg are equally limp on 
both sides , lift up alternately the arm and the leg on one side and let them 
fall, and then repeat the process on the other side, comparing the results , m 
hemiplegia, unless there is initial rigidity, the limbs on the paralysed side will 
fall more like inanimate objects than those on the unaffected side Pinching 
the skin will sometimes evoke movements that reveal the presence or absence 
of hemiplegia , the plantar reflex may be tried with the same object the great 
toe IS extended on the hemiplegic side and is flexed on the sound side (Babinski) 
Bilateral inequality of any of the reflexes is suggestive of organic trouble If 
by shouting into his ear the patient can be sufficiently roused to give his name, 
occupation, and address, the stupor is not likely to be due to organic lesion , 
it may result from opium in the early stage, or from alcohol The odour of 
alcohol m the breath is of little significance, since brandy is often given as a 
remedy to patients found insensible , its absence, however, eliminates alcoholic 
poisoning from the possible causes of insensibility If opium as such, or in 
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the form of tincture, is the cause of insensibility, its odour may possibly be 
perceived in the patient’s breath Examine the head for indications of bruising, 
or cuts of the scalp, or of fracture of the skull , look for signs of haemorrhage 
from the nostrils or ears It is to be remembered that comparatively slight 
blows, or falls on the head, may jiroduce effusion of blood into the arachnoid, 
which often does not cause any obvious symptoms foi some time after the 
injury has been inflicted , this is especially the case when the condition is masked 
by alcoholic intoxication 

In alcoholic coma the face may either be flushed or pak, the pupils either 
contracted or dilated — frequently contracted at first and afterwards dilared 
The stertor is not usually so marked as m apoplexy, unless a fatal issue is im- 
minent If on using the stomach-tube a large quantity of strongly alcoholic 
fluid IS removed, the diagnosis of alcoholic jioisoning is strengthened The 
severest form of acute alcoholic poisoning occurs when the patient has obtained 
access to an unlimited amount of spirit (as by boiing a hole in a whisky-cask), 
and has swallowed enormous doses of it undiluteci , the symptoms quickly 
develop into those of coma of a profound type, which, in the absence of any 
evidence of a focal lesion, cannot be distinguished from that due to apoplexy 
The presence of alcohol m the urine of those who have partaken freely of it 
may be asccitained by the potassium dichromate test subsequently described 

In urmmia the pujiils will be contracted, and there will be recurrent con- 
vulsions the tcmiierature wnll be subnormal The presence of albumin in 
the urine is not of much diagnostic value, as it is frequently found in apoplexy 
Post-eplIeptiC coma IS chiefly met with in young people , it resembles profound 
sleep rather than true coma , the tongue should be examined for injuiies 
inflicted by the teeth Diabetic COma has been mistaken for drunkenness, 
not only in the comatose stage, but also in the preceding stage of excitement, 
which strongly resembles that due to alcohol The diagnostic signs are a peculiar 
odour of the bieath like that of American apples with sugai and probably 
acetone and diacctie acid in the urine , the respirations arc slow and sighing, 
and the temperature is considerably below the normal Exceptionally there 
mav be no odour of acetone Unconsciousness, due to hysteria, may resemble 
that due to meningitis The diagnostic signs are the age and sex, the absence 
of indications of cerebral lesion, with probably normal temperature, pulse, 
and condition of the skin 

Treatment. — The stomach-tube is to be resorted to, or in its absence an 
emetic Faradisation, or flicking the patient with a wet towel , compelling 
him to attempt to walk with the aid of a man on either side of him , cold douche, 
with alternate friction, and the administration of hot coffee are the means 
to be used for promoting return to consciousness If there is doubt as to the 
cause of coma, treat the case as possibly due to cerebral lesion, and keep the 
patient undei observation until the diagnosis is established , 

Alcohol IS eliminated by the kidneys and the lungs 

Post-mortem Appearances.- The most characteristic appearances of acute 
alcoholic poisoning are found in those who have died shortly after swallowing 
large doses of alcohol Cadaveric rigidity is usually well marked, and sometimes 
lasts for several days , putrefactive changes advance slowly The odour of 
the spirit partaken of is preceived on opening the stomach, unless it was well 
washed out before death , the abdominal, thoracic, and cranial cavities yi,eld 
similar evidence The mucous membrane of the stomach is sometimes injected 
and bright red m colour, at others it is pale, with or without isolated reddened 
spots The right heart and the veins are usually filled with dark fluid blood, 



452 FORENSIC MEDICINE AND TOXICOLOGY 

and the lungs are liypeiasmic, either throughout or at the posterior part of the 
lower lobes The bladder generally contains a large quantity of urine The 
cerebral vessels as a rule are well filled with blood, and there may be extravasa- 
tions in the membranes or m the substance of the brain 

If the deceased was an habitual drunkard, the ordinary pathological changes 
duo to chronic alcoholism will be present in addition to the appeal antes above 
described 

Chemical Analysis — Alcohol may be separated from organic admixture by distillation 
at a gentle heat If the substance to be distilled is strongly acid, sodium carbonate should 
first bo added until the reaction is neutial , redistillation may be necessary, along with 
rectification by lime or potassium carbonate 

Tests.- On heating some of the distillate in a test-tube with a few drops of 
a solution of potassium dichromate and a little sulphuric acid, the colour changes 
from yellow to green, and the odour of aldehyde is given off The odour of 
acetic ether may be produced by heating some of the distillate with an equal 
volume of sulphuric acid and an acetate To a little of the distillate, m a test- 
tube, add ten or twelve drops of a strong aqueous solution of iodine (dissolved 
with the aid of potassium iodide), mix and add a solution of potassium hydroxide 
until the colour is reduced to a light yellow On gently heating, the clear fluid 
becomes cloudy, owing to the formation of iodoform, which may be recognised 
by its odour, and, if slowly formed, by the appearance under the microscope 
of the crystals which are presently deposited , they take the foim either of 
rosettes, or small hexagonal plates like crystals of cystin If the solution of 
alcohol IS weak, boil it with the iodine solution for several seconds and then 
rapidly cool the test-tube in a stream of cold water, when the clear liquid becomes 
turbid from the precipitation of iodoform It is to be remembered that other 
substances besides alcohol— as aldehyde and acetone- give the iodoform re- 
action 

Quantitative estimation, as a rule, is not feasible, or at least would not convey 
any idea of the amount of alcohol swallowed 

Methyl Alcohol when pure closely resembles ethyl alcohol m physical properties In 
the crude state, as wood naphtha, it is nauseous to both nostrils and palate, and is used 
to render ethyl alcohol, for trade purposes, unpalatable This compound is known as 
methylated spirit, and notwithstanding its repulsive odour it has been drunk to such an 
extent as to cause the Excise authorities to substitute other methods of preventing the 
abuse of alcohol only mtendod for manufacturing jmrposeti The symptoms produced 
by methylated spirit resemble those due to ethyl alcohol, of which the former largely con 
siets A prominent additional symptom caused by methyl alcohol is a form of amblyopia , 
the condition may consist in simple temporary derangement of the ocular circulation, or 
it may go on to acute retrobulbar optic neuntis Cases of this kmd have been reported 
by Nagel,* Stroniberg,® and others 

Paraldehyde when taken m excess, has, m a few instances, produced toxio 

symptoms, and one instance is recorded m which death took place after two ounces. 
Mackenzie • relates a case m which three and a half ounces were swallowed, and produced, 
for thirty four hours, a condition resembling chloroform narcosis , strychnine was admini- 
stered hypodermically, and the patient recovered Fomaea and Quarclli * record the 
case of a man who, at the age of forty two, began to take paraldehyde m doses of two grammes 
daily for insomnia Bunng the next five years this was gradually raised to fifteen grammes 
a day Alternate fits of excitement and depression developed, with tremor of the hands 
and disturbance of speech Tins led to larger doses, and in one week he took 500 grammes 
Eventually he took 100 grammes of the drug and then went to hospital, whore he wm 
admitted partially unconscious For eight days he was delinous, the temperature at the 
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height of the dehnura being 104° and the pulse 134 Perspiration was profuse The delinura 
gradually subsided, and on the twentieth day he returned to work Opium in the form 
of pantopon was found to be the most beneficial treatment 

Formic Aldehyde (CHgO) has recently come into general use as a disinfectant and pre 
servative of organic substances For these purposes the commercial preparation called 
Formalin, which is usually a 40 per cent solution of formic aldehyde, is used Although 
regarded as being but feebly poisonous, it has produced severe toxic symptoms, and even 
death Zom ^ records the case of a man aged forty -four, who drank about half a fluid ounce 
of formalm (40 per cent ) Retching and vomiting occurred, the pulse was 126, small and 
regular, and the respirations were 44 to the minute The lips and extremities were cyanotic 
No urme was excreted for twenty four hours, and the first subsequently voided con tamed 
albumin, but no blood nor sugar The patient was diz^^y and the gait was uncertain The 
motions wore passed with much straminc , they contained mucus but no blood Recovery 
took place in a few days In a case related by Kluber,® a man drank a mouthful of com- 
mercial formalm He became unconscious, with cold clammy surface, as is the case after 
an excessively large dose of alcohol The respiration rate was accelerated, but the pulse 
and temperature remamod normal There was reddening of the conjunctiva and of the 
mucous membrane of the throat There was no vomiting The urine was completely 
suppressed for nineteen hours , that subsequently passed contamed formic acid until the 
second day , but no albumin or sugar Complete recovery took place Andre ® saw a case 
in which a tablespoonful of formalin (40 per cent ) produced immediate violent pain in 
the stomach, great anxiety, and distension of the mtestines with gas The symptoms were 
relieved by the prompt administration of liquor ammonise acetatis, which decomposes 
the formalin with the liberation of free acetic acid, which m its turn is neutralised by the 
further administration of alkalies, or magnesia Bock * relates a fatal case m which a man 
aged twenty six drank from one to three ounces of a 4 per cent solution of formic aldehyde 
Immediate pain m the stomach and vomiting of blood stained matter, which had the 
pungent odour of formalin, occurred The patient gradually became weaker, and died in 
thirty two hours from heart failure Post-mortem, the upper two thirds of the oesophagus 
was slightly inflamed , the cardiac end of the stomach was deeply inflamed, and the stomach 
wall was necrotic, dark and tough, and it cut like old leather The valvulai conniventea 
of the duodenum were mflamed Watt * records tho case of a man of sixty three who died 
in loss than four hours after taking an ounce of formalin containing 34 per cent of formalde 
hyde Inhalation of the vapour of formalm has produced toxic effects 

Tests. — Formalin reduces amraonio nitrate of silver If a weak aqueous solution o 
amlme is added to a solution contammg formalm a white precipitate of anhydroformal- 
dehyde aniline is produced Put a little salicylic acid into a dry test tube and dissolve it 
m two or throe cubic centimetres of strong sulphuric acid On the addition of a drop of 
formalin the solution becomes deep red m colour Dissolve half an mch deep of resor- 
cinol, in a test tube, in two or three cubic centimetres of solution of potash Add a 
little formalin and boil , the original yellow colour gradually changes to rod If a few 
drops of a saturated alcoholic solution of gallic acid are added to a solution which 
contains formic aldehyde, and the mixture is tnckled down a test tube on to some con- 
centrated sulphuric acid, a green or bluish rmg forms at the junction of the two layers 
Ether (CjHjoO) is of little interest as a poison , when swallowed m the liquid form it 
causes symptoms resembling those due to alcohol In parts of Ireland it is habitually used 
for intoxicating purposes , Hart « gives an exhaustive account of the subject, showing 
that the habit is wide spread Two to four drachms is tho usual intoxicatmg dose, but those 
used to drmkmg it can take an ounce or more, Cohn ^ states that m Lithuania, where ether- 
dnnkmg is common, those accustomed to the habit will drmk a quarter of a litre — nearly 
nme fluid ounces — at once 

Amyl Alcohol (CjHj 0), or fusel oil, is formed in the manufacture of ethvl alcohol from 
gram, potatoes, must of grapes, and other sources Crude fusel oil is an admixture of 
ethyl, propyl, and butyl alcohols and their ethers, the prmcipal component bemg amyl 
alcohol , fusel oil prepared from potatoes consists of about equal parts of ethyl and amyl 
alcohols, with traces of somo of the other alcohols 

Amyl alcohol is of hghter specific gravity than water, with which it is but slightly 
miscible It is an oily, colourless liquid, havmg an aend taste and a peculiar odour , ite 
vapour is very irritating to the respiratory organs, produemg a sense of suffocation, accom- 
panied by coughing, and if inhaled for a short tune it causes headache 


^ Munchener med Wochemchr , 1900 * Fort Wayne Med Joum -Mag , 1899 

• Munchener med Wochenschr , 1900 ® Brit. Med Joum , 1912 

*Journ de Pharma 1899 • Bnt Med Journ, 1890 

» Wochenschr / ger Med , 1898 
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In a case recorded by Ord,^ the symptoms of acute poihonmg by fusel od were as follows ' 
— A man, aj^ed sixty foui, drank about hall a pint ot fusel oil, which was afterwards found 
to consist of equal jiarts ol amyl and ethyl alcohols , he felt no ill effects for four and a half 
hours, when he became unc onscious The muscles were slightly rigid , the teeth were tightly 
clenched, the face was flushed, but the surface was cold, the respirations were shallow 
and slow the pulse was only just detectable at the wrist , the pupils weio small, and 
acted feebly to light The breath had an odour resembling amyl nitnt-e, or essence of pears , 
later on the breathing ceased, necessitating artificial respiration seveial times, the pulso 
continuing in the meanwhile The urmo contained both amyl and ethyl alcohols Recovery 
took ])la( e 

Swam * records a fatal case of poisoning bv “ faints,” a refuse after distillation of spirit 
from potatoes, consisting of a mixture of amyl, propyl, and other alcohols The mucous 
membrane of the stomach was soft and thick, and the organ contained a grumous fluid 
tmged with blood The odour of amyl nitiite, but sweeter, was perceived on ojxuimg the 
body , and the fluid found in the ventricles of the brain was also odorous No cinhotio 
changes were found in the liver or kidneys, although the jiatient had frequently indulged 
in raw amyl alcohol 

Test — Ry distillation with potassium acetate and sul])huric acid, amyl acetate is pro 
duced, which is known commercially as essence of jargonelle pears , it may be n'cognised 
by its odour 

Amyl Nitrite (C^HnNOj) — A case, interesting in more than one respect, is recorded 
by Rosen ® A student, aged twenty two, who was subject to epileptic seuuics, had some 
amyl nitrite given to him for treatment by inhalation On one occasion, feeling an attack 
immment, ho got the bottle of amyl nitrite m orclei to inhale some , he had a fit, and on 
recovermg consciousness, exjierienctd sensations which coiwinced him that ho had drunk 
some of the fluid during a stato of epileptic automatism Eructations and vomitmg occurred 
When seen the face was jiale, the lips were bloodless, the lesjiirations quiet, and the jmlso 
110 ix>r minute, ho had pain m the hoati, was much depiessed, felt a burning sensation 
in the throat, and ojiprossion m the region of the stomach , tlu mucous membrane touchid 
by the jioison was slightly eroded , gastric catarrh ensued, with ultimate lecovory Tho 
amount swallowed was from twelve to fifteen giammes 


NITROGLYCERINE. 

Nitroglycerine [CjHb(NOj),Oj] is an oily liquid which detonates violently on percussion ; 
it IS \cry slightly soluble in water, and soluble m alcohol and ether It produces the physio- 
logical effects of a nitrite m a poweiful degree — The ai tones relax, causing a sensation of 
fulness and throbbing m the head, frequently accompanied by violent jiain , the action 
pf the heart is quickened, and the blood tension lowen d , paralysis, both motor and sensory,, 
occurs, and death from respiiatoiy paralysis Nitroglycerine lessons the capacity ot hsemo- 
globm to take up ox\ gen , the filood is sometime-s chocolate coloured, and yields the sjiectrum 
of metha'inoglolun 

Symptoms — A burning sdisation in the throat, nausea, vomitmg, giddiness, excessively 
violent pain m the head, flushing ot the face, tumultuous action of the heart, pulsation 
felt all over the body, prostration, unconsciousness, muscular twitchings, perspiration, 
stertorous, dyspnceal breathing, and cyanosis, with complete paralysis, have been observed. 

The fatal dose is not known , about one ounce caused death in four hours A man 
recovered, after extremely violent and dangerous symptoms, who swallowed a tablespoonful 
of dynamite (a mixture of nitroglyeerme with about one third of its weight of siliceous 
earthy matter), to which a few extra drops of nitroglycerine wore added A man com- 
mitted suicide by eating two “ bobbins ” of dynamite four mches long by three quarters, 
of an inch thick 


CHLORAL HYDRATE. 

Chloral Hydrate (€214301302) m poisonous doses produces profound coma 
and abolishes the reflex irritability of the spinal cord It lowers the blood- 
pressure partly by paralysing the vasomotor centre and partly by its action 
on the cardiac ganglia The absence of chloroform from the expired air of 
animals to which large doses of chloral hydrate have been given, together with 
Hammersten’s experiments on the blood of animals under the influence of the 
1 The Lancet, 1889 » Brit Med Journ , 1891 » Centralbl f klin Med , 1888. 
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poison, tend to show that chloroform is not liberated by decomposition of 
chloral hydrate in the system, as Liebreich, the introducer of this hypnotic 
into medicine, originally taught Harnmeisten’s vie\i is generally accepted , 
but it ajipcars probable, at any rate exceptionally, that chloral hydrate after 
being swallowed may liberate chloioform In a recent fatal case of poisoning 
with about seventy grains of chloral hydrate, it was observed that the expired 
air had the odoui of chloroform , this is not a solitary experience 

Symptoms. -Shortly after the reception of a poisonous does of chloral 
hydrate the patient, without any preliminary excitation, becomes drowsy and 
gradually passes into a state of coma, from which he cannot be roused Respira- 
tion IS slow and laboured, long mteivals sometimes occurring between the 
breaths , the pulse is thready and m the latei stage slow The pupils are gener- 
ally contracted , the face is sunken and cyanotic, or it is jiallicl and ghastly , 
the surface of the whole body, but especially of the limbs, is remarkably cold, 
and IS bedewed with perspiration The reflexes are abolished, and there is 
absence of sensibility In fatal cases the temperature is further lowered, and 
death takes place from heart-paralysis Cases have been recorded in which 
the temperature was elevated , Levinstein ^ saw a man, half an hour after he 
had swallowed 370 grams of chloral hydrate, whose temperature was 103° F 
It IS characteristic of poisoning by chloral hydrate that the toxic symptoms 
com(‘ on very suddenly, sometimes directly after the poison is swallowed , 
in these cases the rapidity with winch the fatal symptoms ajijiear jioints to 
immediate paralysis of the heart, which causes death before the usual effects 
of the jioison have time to manifest themselves This exceptionally speedy 
onset of symptoms may possibly be due to rapid splitting-off of chloroform 
from the chloral 

111 cases of impeded circulation through the lungs, or of fatty heart, small 
doses produce toxic effects In the case of Reg v Parton (Manchester Assizes, 
1889), the piisoner was convicted of having caused the death of an elderly 
man by the administration of chloral hydrate in beer, with the object of robbing 
linn whilst in^^ensible , the man was found in a cab in a state of um onsciousricss, 
and he died shortly after Post-mortem examination revealed nothing character- 
istic , the heart was covered and inhltiated with fat, and death probably 
resulted from hc'art- paralysis In the course of the day the deceased had drunk 
filcohol freely, but there were no indi(ations of de\ith fiom acute alcoholism 
Traces of chloral hydrate were found in the contents of tlie stomach , the dose 
taken was probably small but it was sufficient to jiaralyse a feeble heart 

Fatal Dose. The toxic action of chloral hvdrate is extremely irregular 
Twenty grains caused the death of a patient (who took it for neuralgia) in half 
an hour , m another case thirty grams were fatal Kane ^ states that ten grains 
rendered a woman of thirty- four profoundly comatose, with contracted pupils , 
she recovered An old lady of seventy died in nine and a half hours after taking 
ten grains Three grains caused the death of a child one year old On the other 
hand, recoveries are numerous after enormous doses of several hundred grains , 
in one instance recovery took place after 420 grams were taken in one dose 
In another case, recorded by Acker,® a woman swallowed 340 grains of chloral 
hydrate and the same quantity of potassium bromide in one dose, and recovered 
Death has occurred in fifteen minutes , it may be delayed foi six or more hours 
In a fatal case recorded by Plummer * a boy aged sixteen survived nearly forty 
hours after swallowing more than an ounce of f-olid chloral hydrate, treatment 

^ Vieteljahraschr f ger Med , *N Y State Journ of Med , 1903 

a New York Med Rec , 1880 « The Lancet, 1894 
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being resorted to in the interval , the temperature went up to 103° F , and for 
eighteen hours after the poison was swallowed the patient’s breath had a strong 
odour of chloroform 

Chloral hydrate to a great extent is decomposed in the organism , one pro- 
duct — urochloral acid conjugated with glvcuronic acid — is found in the urine, in 
which also small amounts of unchanged chloral hydrate may sometimes be detected 

Treatment. — The stomach should be emptied by the tube or by an emetic 
Warmth is of the utmost importance , it should be maintained by hot bottles, 
and the body should be surrounded by blankets, underneath which friction 
may be applied Persistent attempts at rousing the patient should be made 
by means of the faradic current and other usual methods If the breathing 
fails, artificial respiration should be performed Hypodermic injections of 
strychnine grain) have been recommended, but strychnine is not so good 
an antidote to chloral hydrate as chloral hydrate is to strychnine Stimulants 
will probably be required ether hypodermically, or alcohol by the mouth or 
the rectum , hot coffee is useful 

Post-mortem Appearances. Thcie is no charac t«‘ristic appeaiance, the 
heart and lungs have been found to correspond with the usual conditions of 
these organs when death has resulted from cardiac or resjiiratory failure In 
a few instances, the mucous membrane of the stomach has been found softened, 
reddened, and easily detached The blood is usually fluid, but not invariably 
80 It has been stated that putrefactive changes are retarded in chloral poisoning, 
but this effect is not constant 

Chemical Analysis — The contents of the stomach should be digested for twenty four 
hours with about three tunes their volume of absolute alcohol acidulated with a few drops 
of sulphuric acid, the mixture being repeatedly agitated , the alcoholic extract is then 
separated, and the alcohol evaporated , the residue is first extracted with petroleum ether, 
to remove fats (chloral hydrate is insoluble in petroleum other), and is then shaken out with 
ethylio ether, which dissolves the chloial hydrate and deposits it on evaporation Urine 
also may bo first treated with petroleum ether and then with ethylic other in order to extract 
chloral hydrate As chloral hydrate is decomposed in the living organism, it may escape 
detection 

Tests.- The most delicate test for chloral hydrate, as such, is ammonium 
sulphide A diop added to a weak solution of chloral hydrate produces no 
immediate change, but in a short tune the mixture becomes opalescent and 
gradually acquires a yellowish or reddish milky appearance, very suggestive 
of urine overloaded with urates and charged with pigment With very dilute 
solutions of chloral hydrate a good way of applying this test is to fill a test- 
tube with the solution and to add a simjle drop of ammonium sulphide (pre- 
ferably that which is dark coloured), and, after mixing, to gently heat m a Bunsen 
flame the upper stratum of fluid, which at once darkens in colour and subse- 
quently becomes turbid Excess of ammonium sulphide interferes with the 
delicacy of the reaction A still more delicate way is to place a small quantity 
of the solution of chloral hydrate m a test-tube and to heat it to the boiling- 
point , then, by means of a pipette, to add gently (without agitation) one small 
drop of ammonium sulphide, when in a few seconds the solution becomes turbid 
By this method a marked reaction is obtained with a solution containing only 
0 02 per cent of chloral hydrate Unless chloral hydrate is present in very 
small amount its presence may be demonstrated by adding a few drops of a 
solution of potassium hydroxide, which decomposes the chloral into chloroform 
and potassium formate — 

C 2 H 3 CI 3 O 2 -f KOH = CHCI 3 -f KCHO 2 + HjO, 
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the chloroform is recognised by its odour, and subsequently by the production 
of phenyl-isocyanide (see under Chloroform), and the potassium formate by 
boiling it in solution with silver nitrate, which it reduces to the metallic state 
Trichloracetic acid also yields chloroform when treated with alkalies The 
/5-naphthol test (see under Chloroform) may also be used for chloral hydrate 
from which chloroform is liberated by the potassium hydroxide used to dissolve 
the naphthol When chloral hydrate is present in very small amount, the best 
plan IS to place the organic admixture in a flask, render it alkaline with sodium 
hydroxide, and then carry out the method described in the chemical analysis 
of mixtures containing chloroform 

Urochloral acid may be obtained from the urine by evaporating it to one- 
fourth its volume, acidulating with hydrochloric acid, and shaking out with 
ether , evaporation of the ether yields needle-shaped crystals arranged in 
stars , an aqueous solution of these crystals reduces Fchling’s solution, and turns 
the polarised ray to the left Another reducing substance— conjugated gly- 
curonic acid — is found in the urine after chloral hydrate has been taken 

CHLOROFORM. 

Chloroform (CHOlj) — Occasionally the vapour of chloroform is inhaled 
for the purpose of committing suicide, and from time to time accidental death 
occurs to an individual who inhales it in order to produce sleep or to relieve 
pain Homicide, due to the inhalation of chloroform-vapour, is all but unknown , 
a case is recorded by Capser-Liman ^ of a man who thus killed his wife and two 
children The mcdico-legal aspect of the administration of chloroform- vapour 
as an ana3sthetic has been discussed on p 263, and, in relation to rape, on 
p 79 

Attention has recently been directed to the occurrence of death at a more 
or less remote period after the inhalation of chloroform-vapour, due to fatty 
changes, especially m the heart Ambrosius ^ states that a woman, after inhaling 
about six and a half ounces of chloroform foi operative purj)Oscs, recovered 
from the narcosis, but died nearly ninety hours after , at the autopsy, fatty 
changes were found m the heart Zcoge v Manteuflel,® in the course of about 
ten years, saw five cases in which death from secondary syncope, due to fatty 
degeneration of the heart, occurred in from two to eight days after the inhalation 
of chloroform for surgical purposes Fraenkel* records four cases, in adults, 
with autopsies and microscopic examination of the viscera, m which fatty 
changes of heart, liver, and kidneys were found Two of these cases were under 
the influence of chloroform for three hours, the amount inhaled being about 
three and a half fluid ounces , one died suddenly on the eighteenth day, and the 
other forty hours after the operation A third inhaled about seven fluid ounces 
during four hours , she died on the second day The fourth was two and a 
half hours under chloroform, and she died on the fifth day Martheu ® states 
that a woman, aged thirty-four, who whilst under the influence of chloroform for 
teeth- extraction for forty minutes, inhaled about two and a half ounces , she 
vomited persistently, and became slightly icteric , the extremities were cold, 
and she had albuminuria and Cheyne-Stokes breathing The pulse was very 
rapid, reaching 140 to 160 on the third day, when she died At the autopsy, 
the usual fatty changes in the heart, liver, and kidneys were found Recent 

* Handbuch d ger Med • Petersb med Wochenschr , 1895 

• Virchow's Arch , 1896. * Virchow’s Arch , 1892 

® Berliner kltn Wochenschr , 1896 
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cases followinj^ operations for appendicitis Iiavi* been reported by Geoghegan^ 
and by Rees ^ StTassnninn ^ stati s, both on the ground of experience on animals 
and also from the investigation of fatal cases in human beings, that the rimiotely 
fatal lesults are not dependent on the way in which the chloioform is admini- 
stered, and, therefore, that the administrator cannot be held lesponsible He 
IS of th<* opinion that (tlier does not produce siniilar tissue-dcgimeration 

In will be noticed that, in all the above cases, the jiaticnts were kept under 
the influence of chloroform for a considerable time, some inhaling large amounts 
This probably constitutes the most important factor m the production of the 
fatty changes, and indicates that in lengthy operations ether is a preferable 
anaesthetic 

Poisoning with licjuid chloroform is not common, and is almost mvaiiably 
the result of aicident or of attempts at suicide , its pungent taste and jioweiful 
odour render it unfitted for homicidal purposes, although in one case at least 
it was strongly suspected to have been administered by the mouth with homicidal 
intent 

Symptoms The eftects produced by chloroform swallowed m the licjuid 
form resemble those caused by its inhalation, together with the local ('fleets 
of the liquid on the mucous membrane of the stomach and bowels, on which 
it acts as an irritant, pioducmg symptoms of gastro-enteritis After a poisonous 
dose IS swallowed, vomiting usually occuis, the vomited matteis not always 
yielding the odoui of chloroform, in a short time the patient becomes uncon- 
scious and presents the appearance of a person deeply iindei the influence of 
oliloroform administered by inhalation —The face is pale and cyanotic , the 
featuies are sunken , the pupils are insensitive to light, and are frequently 
dilated, but they may be of normal size , and the entire surface is cold and 
bedewed with sweat Unless the tongue is drawn forward the breathing is- 
stertorous and gradually becomes feebler and slower , the pulse is small and 
slow, the blood-firessure falling considerably Death may result from paralysis 
of the respiratory cc'iitres or from heart-paralysis 

If the patient recovers consciousness, he complains of a hot, burning pain 
in the stomach and bowels , he may have diarihoea, and the motions may be 
tinged with blood The livt r may be enlarged and tender, and the skin icteric 
Death has occurred from heart- paralysis after the patient has recovered con- 
sciousness A case is recorded by Brasch ® of a man who drank seventy grammes 
(a fluid ounce and a half) of chlorofoim, which produced profound unconscious- 
ness lasting for ten hours , he then came to himself and complained of pain 
in the region of the liver, which was enlarged , sixty-seven hours after the 
poison was taken he died from heart-failure Bridgman ^ records the case of 
a man aged forty-three who swallowed one fluid ounce of chloroform in order 
to procure sleep , shortly after, he fell asleep, the narcotic effects lasting about 
six hours Thiee or four hours aftei the poison was swallowed severe abiiominal 
pains occurred, followed in about an hour by blood-stained motions and by 
the vomiting of blood-stained matter , at this period the narcosis had passed 
off, the patient being now perfectly conscious and remaining so till twelve and 
a half hours after the poison was swallowed, when he suddenly became worse 
and died 

Fatal Dose.- The smallest recorded fatal dose swallowed as a liquid by 
an adult was about seven fluid drachms , one drachm caused the death of a 
boy four years old Recovery has taken place after two ounces m one case, 
^ Bnt Med. Journ , 1912 * Deutsche med Zettung, 1890 

* Berliner kltmk, 1898 * The Lancet, 1897 
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and after three in another (in which the odour of chloroform was present in 
the breath for two days), and after four ounces m a third case , in all these cases 
profound narcosis was produced, and in the last general convulsions occurred 
Death has taken jilace in one case one hour after the chloroform (two ounces) 
was swallowed, in several cases the interval was three hours, from twelve 
to tw^enty-four hours is the usual period of survival, and forty-eight hours 
(after nearly one fluid ounce) is probably the longest 

Treatment- When the poison has been swallowed, evacuate the stomach 
with the tube, and wash it well out Poisoning by cither liquid chloroform 
or its vapour demands artificial respiration ancl possibly faradisation of the 
phrenic s, if the bieathing fails, administer inhalations of amyl nitrite at fre- 
quent intervals , place the patient in the horizontal or even the invented ])Osture 
and apply external warmth To diminish the risk of heart failure the patient 
should be kept in bed for several hours after recovery of consciousness Chloro- 
form IS pimcipally eliminated by the lungs 

Post-mortem Appearances.— Unless the presence of chloiofomi in the body 
can be ascertained, there is no charai teristic indication of the cause of death 
The mucous membrane of the stomach and bowels may be injected, softened 
and even eroded , incipient fatty changes m the liver, kidneys, and heart have 
been observed , the blood is frequently fluid, and dark m colour 

Chemical Analysis -Tests. The most delicat(‘ test is that afforded by 
splitting up chloroform vapour into chloiine and hydrochloric acid The sub- 
stance containing chloroform is placed in a flask fuimshed with a piece of hard 
glass tubing, bent at a right angle just above the stopper of the flask, and again 
twelve or fourteen inches away from the flask, at a right angle, downwards , 
at a point midway between the two bends a Bunsen flame is allowed to play 
until the tube is red hot A second tube, through which air is gently forcecl, 
perforates the stopper and dijis below the level of the contents of the flask, 
to which heat is gently applied so as to volatilise the chloroform When the 
vapour arrives at the incandescent spot it is split up into chlorine and hvdro- 
chloric acid the former may be recognised by holding to the end of the tub(‘ 
a piece of starch-paper moistened with a solution of potassium iodide, which 
becomes blue from the action of the liberated iodine on the starch , the lattei, 
by substituting a piece of moist blue litmus-paper, which is reddened, showing 
the presence of an acid If the end of the tube is plunged into a solution of silver 
nitrate, silver chloride is formed, which may be recognised by its insolubility 
in nitric acid and its solubility in ammonia The test is so delicate that by 
finely mincing the lungs, adding sodium carbonate to slight alkalinity, and 
treating as above desciibcd, chloroform has been detected several weeks alter 
death from its inhalation If present in such an amount that it can be recognised 
by its odour, chloroform may be separated by distillation from organic ad- 
mixture , otherwise it is better to adopt the process above described 

After separation chloroform may be tested thus - A little alcoholic solution 
of potassium hydroxide is put into a test-tube along with ten or twelve drops 
of aniline, and a little of the chloroform-containing fluid, and is well shaken 
up On gently wanning the mixture for a short time, the suffocating and 
disagreeable odour of phenyl-isocyamde or isonitrile is developed The reaction 
IS thus expressed- - 

CHCb -f 3KOH -f = CelLNC -f 3KC1 H~ 3H*0 

Aniline Phenyl isocyanide 
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Fill a dry test-tube half an inch deep with )5-naphthol and dissolve it in 
a very small quantity of a strong solution of potassium hydroxide , add some 
of the suspected fluid — when very dilute the amount added must exceed that 
of the reagent by one or two volumes- and gently warm in the Bunsen flame if 
chloroform is present the liquid turns blue Chloroform reduces F ehling’s solution 

Quantitative estimation may be made by introducing tho organic admixture into a 
flask as before described, and passing the vapour through an incandescent combustion- 
tube containing small fragments of pure caustic lime, with which the chlorine combines 
The lime is afterwards dissolved in dilute nitric acid and the chlorme precipitated with 
silver nitrate — 100 parts of silver chloride correspond to 27 758 parts of chloroform 


BROMOFORM. 

Bromoform (CHBrj) closely resembles chloroform in taste and colour It has a sjiecifio 
gravity of 2 13 and is only slightly soluble m water, two properties which have made it a 
dangerous remedy on more than one occasion when proscribed for whooping cough Dean ^ 
records the case of a girl, aged four, who was takmg a mixture contaming bromoform , 
through neglect of shaking the bottle she swallowed from fifteen to twenty drops which had 
fallen to the bottom, and m half an hour slie was unconscious, was livid, and breathed 
stertorously , the pupils were contracted to pm point size Tho stomach was evacuated, 
and recovery took place In a fatal case (communicated by Dean) a girl aged five years 
was given the last dose out of a bottle which when dispensed contained thirty six minims 
of bromoform She became unconscious in twenty minutes and remained so for five hours 
afterwards, when she died Tlie fatal dose could not bo determined , it was probably 
from twenty to thirty minims Dwelle ^ records tho case of a child two years old who, 
after swallowing from thirty to forty drops of bromoform, became unconscious , the heart- 
beats could not bo felt and the breathing was gaspmg, tho breath havmg the odour of 
bromoform , the pupils were widely dilated The patient became cyanosed and, not- 
withstanding hypodermic injections of strychnine and alcohol, with artificial respiration, 
death occurred in three to four hours Kiwull ® records the death of a child, three years 
of age, about an hour after the last dose of a mixture contaming bromoform had been 
swallowed Muller * records tho case of a child, two years of age, who swallowed six grammes 
(thirty three raimms) of bromoform unconsciousness and convulsions rapidly occurred , 
respiration was arrested, the pulse was feeble, the pupils were contracted, the surface was 
cyanotic, and the muscles were relaxed Death took place m about four hours On section, 
the mucous membrane of the stomach and duodenum was found to be injected and 
occhymosed , the odour of bromoform was perceptible when these viscera were opened, 
and tho mucous membrane with which the bromoform had come m contact was injected 
Tho vessels of the brain were mjectod, and also the meninges, which were of a dark red colour 
The blood was thin and liquid Bomraen saw an infant ton months old that recovered 
(under treatment) after swallowing between fifty and sixty drops of bromoform , m addition 
to the above named symptoms tho muscles of respiration wore partially paralysed, and 
there was trismus, with spasms of the limbs Czygan * states that a boy two and a half 
years old swallowed between one and two drachms of bromoform , insensibility, slight 
cyanosis, depressed temperature, contracted pupils, loss of corneal reflex, and extremely 
feeble respiration occurred , the pulse was over 130 to the minute With the aid of artificial 
respiration and of injostions of ether and strychnine recovery took place Borger’ records 
two cases, also m children, m which recovery took place with the aid of artificial respiration 
and hypodermic mjections of camphor 

SULPHONAL. 

Disulphonethyl-dimethylmethane, or sulphonal, is used to procure sleep It is a crystal- 
line substance, produced by oxidation of a mixture of ethyl mercaptan and dime thy Ike tone 
(acetone) It is sparingly soluble m water and ether, and is more freely so m alcohol As 
IS the case with all hypnotics, sulphonal is used by patients on their own responsibility, 
and in this way has given rise to serious results 


^ The Lancett 1893 * Munchener med WocheTischr , 1898. 

*Journ Amer Med Assoc , 1903 ^ Deutsche med Wochenschr , 1090 
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In a fatal case recorded by Knagga,* a man took rather more than an ounce of sulphonal 
He became comatose, with slow respiration, slow pulse, sometimes increasing to 90 beats 
per minute, and elevated temperature — rangmg from 100° to 103° F , the pupils were of 
normal size and reacted to light , there was profuse perspiration and total suppression 
of urme He remained in the same condition for three days, when the breathmg became 
short and jerky, and finally ceased Hoppe Seyler and Ritter ** record the case of a man 
aged twenty-three, who swallowed fifty grammes (about an ounce and a half) of sulphonal 
He slept heavily , the pulse was 120 to 130, and the respirations were 32 , the reflexes 
were abolished Death from cardiac failure took place seventy hours after the poison 
was swallowed After death, reddening of the oesophagus, hyporajmia of the liver, spleen, 
and kidneys, and ecchymoses m the stomach and duodenum were found In a case 
recorded by Reinfuss,® a woman, aged forty seven, took sulphonal in doses of fifteen to 
twenty two grams almost daily until the total amount reached between two and three 
ounces She began to vomit, and complained of pain in the stomach and abdomen , she 
then lost jiower over the legs, and had two attacks of clonic spasms , the pupils were con- 
tracted and equal, and reacted to light , thirst, diminution in temiierature, profuse perspira 
tion, and during the last twenty four hours muscular tremors, and unconsciousness ended 
m death on the thirteenth day after the commencement of the vomiting A peculiar 
appearance observed in the urine, which from the first was dark, and reddish brown in 
colour, was attributed to the presence of hiematoporphynn , albumin and renal epithelium 
were present Hammarsten * has shown that the dark colour of unno after drugs such as 
sulphonal and tnonal have been taken to excess is not duo to the haematoporphynn that 
IS present, but to some other pigment or pigments When all the haematoporphynn has 
been extracted, the colour of the urmo remams unaltered Kober ® relates the case of a 
man, aged fifty, who for four or five weeks took doses of from seven to twenty two grams 
of sulphonal as m the last case, the urmo varied in colour from burgundy red to reddish - 
black , it contained albumin and casts, but no red corpuscles , later on suppression of 
urme occurred, and the patient died In addition to hsematoporphyrm and albumin, Jolles* 
found unchanged sulphonal, and increase of the combined sulphuric acid m the urme 
In the case of a man aged thirty four, who took sulphonal m very large doses — a tea- 
spoonful at once — Ullmann ’ observed reeling gait, stammermg speech, and erratic gesticu 
lations, whuh lasted four or five days In another case there were ataxic symptoms which 
prevented locomotion and impeded speech Tresilian ® saw a woman aged twenty eight 
who became ataxic and cyanosed, with very slow, shallow breathmg, and feeble and inter 
mittent action of the heart, vomitmg occurring several times, after takmg twenty grams of 
sulphonal one night and fifteen grams the following night The patient recovered In a 
case recorded by Whatley,* a man fifty years of age suffered from circular patches of 
erythema over various jomts, six or seven hours after takmg a single twenty gram dose 
of sulphonal , thirty hours after, serum exuded as from a small blister 

On the other hand, enormous doses have been taken without any permanent ill effects 
Neisser records a case in which a youth, aged fifteen, for the purpose of committing suicide^ 
took fifty grammes of powdered sulphonal, and shortly after another fifty grammes, amounting 
together to more than three ounces In three quarters of an hour ho became unconscious,, 
and was found about six hours after, when he was taken to the hospital , emetics were 
administered, and the stomach was washed out , he slept until the sixth day, and on the 
ninth day was perfectly well The urme contained neither albumin nor sugar, but unchanged 
sulphonal was obtained from it In another case a man, after takmg over an ounce, slept 
for five days and then recovered 

Tests — If a little dry sulphonal is heated in a test tube with charcoal or iron in powder, 
the odour of mercaptan is given off , if iron is used, the subsequent addition of hydro 
chlono acid to the residue liberates sulphuretted hydrogen When a little dry sulphonal 
18 molted and the heat is contmued until the clear liquid boils, the addition of pyrogallol 
produces a brown colour with evolution of mercaptan 

TRIONAL. 

Diethylsulphonmethylethylmethane, or tnonal, has been recommended as a substitute for 
sulphonal as bemg less liable to produce ill effects Like all such synthetically formed drugs, 
its use IS not free from danger , at least six cases of alleged poisonmg have been recorded. 


^ Brit Med Journ , 1890, • Internat khn Rundschau, 1891 

* Munchener med Wochenschr , 1897 ’ Corresp Blatt, / schwetz Aerzte, 1889 

* IFtener med Blatter, 1892 ® Bnt Med. Journ , 1899, 

* Skand Arch / Physiol , 1891 • The Lancet, 1904 

* Centralbl / khn Med , 1892 Deutsche med Wochenschr , 1891 
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Repeated doses have caused sore throat, coryza, giddiness, uncertainty of gait, and demen- 
tia Sehulze ^ states that a woman, agtd fifty four, took a senes of doses of from seven 
to twenty three grams of trional daily tor about a month — m all about 380 grains Hhe 
began with anorexia, followed by jiain m the abdomen anel vomiting , the urine containeel 
hsematoporphyrm , death eieeurreel a few days after the last dose Hertmg ® records the 
ease of a woman, aged thirty six, who took 340 grams in a senes of doses lasting over twenty- 
femi elays , she had previously been taking sulphonal The symptoms were as in the pre 
eeeling case, the urine bceoming elark in colour from the presence of hannatoporphyrm , 
the jiatient died twenty six days alter the hrst appearance of the dark coloured urine, 
and hfteen days after the last dose ot tiional Berger^ relates a case in which sixty grams 
of tnonal taken in the twenty four hours produced dangerous tymptoms in a medical man 
— H xtreme somnolence, stertorous breathing, which occasionally became of the CIk yne 
Stokes type, cvanosis, hallucinations, and darkcolound uime Collat/ ^ states that 120 
grains of trional, taken m a single dose with suicidal intent, were recovered from , there 
was no ha'inatoixirphyrm m the urine Mackintosh® reports a recovciy after 18 grams 
had been taken, together with 20 grams of veronal 


VERONAL. 

Diethyl malonyl urea [(C^IT 5 )^C(C()IIN) 2 CO] Malourea or veronal has been 
responsiblo for a ronsiderablo number of fatal <asos ot poisoning in recent 
)ears Knowledge of the drug and its effei ts has recently been summarised 
by Willcox ® Veronal i*? a white crystalline ])Owdcr, melting at 191" C, and 
])Osse«ising a bitter and somewhat nauseous task', and an acid reaction to litmus 
it IS only slightly soluble in cold water, but at 1(X)° (j 1 part is soluble in 15 of 
water , it is soluble in alcohol, ether, acetone and alkaline solutions 

Veronal is a powerful hypnotic, and owing to belief m its comparative 
fieedom from clanger there is no doubt that it has been frequently taken for 
insomnia without advice or prescri])tion froni a medical man It is now in Pait TI 
of the Poisons Schedule The pharmaceutical dose is 5 to 10 grain.s, and this 
should not be exceeded except under very special circumstances 

Symptoms.— Willcox gives the following description After a single large 
dose, headache, drowsiness, sometimes with ataxy and leeling gait, occur , 
the patient falls into a deep sleep, from which he can only be aroused with 
difiicultj'' In severe cases, the sleep deepens into coma with cyanosis and rapid, 
often steitorous, breathing In this stage, it is very common for a marked 
use of temperature to 103" F or even more to occur, and physical examination 
of the lungs will probably show areas of dulness on percussion, increased bron- 
chial breathing and moist sounds, accompanied or followed by the signs of 
general oedema of the lungs such as moist bubbling lales all over On several 
occasions this condition has led to veronal poisoning being mistaken for pneu- 
monia Recovery when these conditions develop is uncommon , sometimes the 
coma and high temperature will last for as long as four days before death 
supervenes, but after a very large dose death may occur m less than twenty- 
four hours Skin rashes, erythematous in type, or of a rubeoliform or scar- 
latiniform character, have been described, and it is stated that urticarial rashes 
and also extreme pruritus and oedema of the face occur But affections of the 
skin are not common Urinary disturbances such as suppression albuminuria, 
hsematoporphyrinuna and hsematuria have also been described, but are not 
common 

In chronic veronal poisoning (veronal habit), the patient often develops 
an abnormal mental condition , the whole mental balance may be upset, visual 

^ Deutsche med Wochenschr , 1804 * Berliner kltn Wochenschr , 1893 

2 Jbtd , 1894 5 Lancet, 1910 

• Mnnchener med Wochenschr , 1895 « Internat Med Congress, London, 1913. 
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lidllucmations are common, and delusion may occur with complete disorganisa- 
tion of the moral sense, as in the morphia and cocaine habits Tremors and 
marked ataxy are common, and the condition may resemble cerebellar disease 
The speech is often thick and indistinct, and disturbances of sight may occur 
The gait may resemble that of a drunken person Veronal is more toxic in cases 
of renal disease than in normal persons, and it is impoitant that constijiation 
should be avoided if the diug is being given frequently, as otherwise toxic 
symptoms may develop 

Fatal Dose. —Death has been recorded after doses so small as ten or fifteen 
grains, but in these cases other factors were probably present It may be taken 
that a dose of fifty grains is dangerous in a healthy adult, and might be regarded 
as the average minimum lethal dose 

Treatment.— If the patient is seen within four hours of taking the drug, 
the stomacli should be well washed out with warm watei After the last washing, 
a pint of hot strong coffee with some milk in it and an ounce of castor oil should 
be introduced into and left iii the stomach Cardiac stimulants, such as strych- 
nine hydrochloride gi with digitalm gr may be given every four hours. 
Warm noimal saline should be given subcutaiH'ously, and also recLal injections 
of normal saline containing 4 per cent of glucose, in amounts of fifteen ounces 
evciy four hours If tlierc is much cyanosis, oxygen should be given, and when 
the ])ulse is feeble the oxygen may with advantage be passed through a wash- 
bottle containing absolute alcohol since the combination of oxygen and alcohol 
vapour is a valuable cardiac stimulant During the comatose state it may 
be necessary to draw off the urine with a catheter 

Post-mortem Appearances.- These are not characteristic Cyanosis is often 
present and post-moitcni staining well marked The heart usually shows 
marked dilatation, the right side being more affected than the left The lungs 
show marked hypostatic congestion, and patches of pneumonic consolidation 
are frequently present The biam and abdominal viscera are usually congested 

Tests.- These are not very satisfactory The melting point of 191" C may 
be employed, but the drug must be isolated in a pure condition No precipitate 
IS produced by the reagents ordinarily used to precipitate alkaloids A solution 
of veronal if boiled with a 20 per cent solution of caustic potash is not decom- 
posed, and no brown colour is produced by the addition of Nessler’s reagent 
If solid veronal is fused with caustic potash a disagreeable raneid smell is caused, 
and on adding water and then Nessler’s reagent a well-marked brown colour 
18 produced Two drops of dilute nitric acid and then Millon’s reagent added 
to a solution of veronal give a white gelatinous precipitate soluble in excess of 
the reagent Veronal may be extruded from the tissues by treatment with 
95 per cent alcohol just acidified with acetic acid 


CARBON BISULPHIDE. 

Carbon Bisulphide (CS 2 ) has only exceptionally caused acute poisoning, 
ehronic poisoning, by its vapour, is more common in consequence of its wide- 
spread use in india-rubber and gutta-percha works 

Symptoms of Acute Poisonmg.- In a case recorded by Davidson ^ a man 
swallowed about two ounces of carbon bisulphide When seen, the patient 
was in a state of collapse , the muscles were relaxed and the pupils dilated 
and insensible to light , the p^se was quick and feeble, the breathing laboured, 
* Med Times and Qaz , 1878 
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the odour of the poison being perceptible m the breath the lips were blue, 
and the surface was cold , occasional convulsive tremors or shiverings occurred , 
the odour of carbon bisulphide could be perceived both in the urine and the 
feeces Recovery took place, the patient being well on the fifth day A fatal 
case IS recorded by Foreman ^ A man swallowed about half an ounce of carbon 
bisulphide, and became comatose m half an hour The respirations were slow 
and laboured , the pulse 150 to 160 in the minute , the surface was cold and 
clammy , the pupils were normal , death occurred two and a quarter hours 
after the poison was swallowed At the necropsy, the odour of the poison was 
perceptible , the posterior wall of the stomach was congested for about the 
size of a crown-piece, and hajinorrhagic points were visible in the gastiic mucous 
membrane , the veins were gorged with black blood, the blood throughout 
being fluid The urine yielded the odour of carbon bisulphide 

Treatment. — The stomach-tube should be used, and the drowsiness then 
combated as is customary in poisoning with other naiootics Waimth should 
be applied to the body, and stimulants administered internally , and m case 
of need, artificial respiration should be lesorted to If there is no diarrhoea, 
purgatives should be given 

Carbon bisulphide is eliminated by the lungs, kidneys, and bowels Death 
18 apparently due to paralysis of the respiratory centres, which is also the cause 
of death m animals experimentally poisoned with carbon bisulphide 

Chemical Analysis.- From organic admixture carbon bisulphide may bo 
separated by distillation It is recognised by its odour, and by giving a black 
precipitate of lead sulphide when heated with lead acetate and potash 

Chronic Poisoning.- -Like many other volatile poisons, carbon bisu]]>hide, 
when repeatedly inhaled, produces peripheral neuritis, in addition to disorders 
of the digestive tract Wiener s ^ experiments show that a mean of 23 7 per 
cent of the inspired vapour of carbon bisulphide is absorbed In the eaily 
stage of chronic poisoning as it occurs amongst workmen in certain departments 
in rubber factories, the appetite fails, and the patient is always conscious of 
the odour of the bisulphide, even when away from his work , sometimes a state 
of mental exaltation or of depression occurs, with sleeplessness, headache, 
nausea, vomiting, and colicky pains These symptoms are followed by those 
of neuritis , in some cases investigated by Ross,* the earliest of the neural 
symptoms was a burning sensation in the hands, alternating with numbness , 
then followed tingling and numbness in the feet, with weakness In one case 
the immediate narcotic effects of the vapour were demonstrated by the patient’s 
desire to return to his work, because when he inhaled the vapour he felt some 
relief from the symptoms The extensor muscles of the forearm and those of 
the leg were atrophied and partially paralysed, producing wrist-drop and ankle- 
drop respectively, and the patient experienced numbness and tingling in the 
toes and feet, and in the tips of the fingers , the field of vision was restricted 
for all colours Another patient was disturbed by horrible dreams, fancying 
himself surrounded by animals , sometimes, when at his work, he found himself 
talking nonsense When the vapour of carbon bisulphide is present m con- 
siderable amount, the workmen not unfrequently develop symptoms resembling 
those of delirium tremens Amblyopia and scotomata without retinal changes 
are common, and there may be considerable diminution m the number of the 
red blood corpuscles Krudener ® reports commencing optic atrophy in a man 
who worked with carbon bisulphide m a chemical factory 

1 The Lancet, 1886 » Med Chron , 1887 

• Dtesert , Wurzburg, 1906 * Zettschr /. Augenhetlk, 1906. 
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PETROLEUM AND PARAFFIN OIL. 

Petroleum is a natural oil, consisting of a mixture of the higher, but not 
the highest, paraffins or hydrocarbons of the senes C,.H2„+j5, of which marsh- 
gas 18 a type The commercial oil varies in sp gr from 7 to 825, and in boiling 
point from 150° to 300° C If well refined it is transparent, slightly fluorescent 
liquid, free from colour, but it usually presents a slight yellowish tinge when 
examined in bulk , it has a peculiar penetrating odour It is largely used as 
an illuminant An early product of distillation of the crude oil is known as 
petroleum ether, which has a sp gr of 66 to 67, and a much lower boiling- 
point (50° to 60° C ) than the ordinary variety Petroleum ether is used for 
extracting fats from organic fluids and as a solvent 

Paraffin Oil is a mixture of paraffins obtamtd by the distillation of shale, 
from the toxicological standpoint it does not differ from petroleum In retail 
trade petroleum and paraffin oil are sold indifferently, the one for the other 

The toxic properties of petroleum depend greatly upon the kind of oil taken, 
but in any case it is not an active poison Lewm,^ basing his conclusions on a 
number of experiments on animals, and observations on the human subject, 
does not regard petroleum as a poison in the ordinary sense of the word, the 
dose necessary to produce toxic effects being so large Pure paraffin is probably 
quite innocuous M'Culloch ^ saw a man, aged forty-three, one hour after he 
had swallowed nearly half a pint of paraffin oil , he was pale, and his breath 
had th(‘ odoui of the oil , he complained of his throat being hot and dry, and 
he had a feeling of warmth in the epigastric region, but no pain , the pupils 
were normal , the pulse was full, but this probably resulted from excitement 
After an emetic he vomited a little food and about eight ounces of paiaffin 
oil The oil was in his stomach an hour, along with very little food, but it 
did not cause the least indication of gastric irritation , the man was quite well 
the next morning On more than one occasion a pint of petroleum has been 
swallowed without causing more than temporary disorder On the other hand, 
Vincent® saw a girl, aged fifteen and a half, who, fifteen oi twenty minutes 
after swallowing about half a pint of paraffin oil, vomited, and was cold, with 
pale, anxious face, feeble pulse- 132 in the minute- and sighing respiration , 
she had pain in the throat, epigastrium, and left hypochondrium , recovery 
took place Unusually severe symptoms occuned in the case of a woman, 
aged thirty-six, who was seen by Carruthers * During a debauch she swallowed 
half a cupful of paraffin oil , in half an hour she had violent pain, and vomited , 
the vomit was stated to contain blood When seen three or four hours later, 
she complained of pain in the epigastrium and in the left lumbar region , al- 
though she had vomited in the interval, the matter subsequently vomited 
proved that a considerable quantity of oil had been retained , its odour was 
present in the breath for twenty-four hours The motions contained blood, 
along with paraffin oil, and a considerable quantity of oil floated on the surface 
of the urine after it had stood a while , on distillation 6 c c of pure oil were 
obtained , subsequently the urine contained albumin and blood The patient 
was well in a week Some writers doubt the possibility of petroleum being 
present in bulk in the urine , Lewm, in his experiments on animals, found that 
it did not appear as such in the urine, and disputes its occurrence in the human 
subject Several cases are recorded, however, besides the one just related, 

• Bnt Med. Journ , 1868. 

• The Lancetf 1890. 


^ Virchow’s Arch , 1888 
« The Lancet, 1885. 
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m which, after the individual had swallowed petroleum in large amount, un- 
altered oil was found floating on the urine 

Johannsen ^ records a fatal case in \\hich a girl aged twelve drank an unknown 
quantity of American petroleum oil , she became cyanotic with laboured respir- 
ations, 50 to the minute, the pulse being 144 She vomited, and both the vomit 
and the motions contained petroleum , the urine was lost , the patient became 
drowsy, and m five or six hours died in an unconscious state On section the 
stomach was found distended with air , when opened it yielded a strong odour 
of petroleum, which was perceptible along the intestines as far as the jejunum , 
the gastro- enteric mucous membrane was pale without any sign of injection 
or of excoriation M‘Dougall ^ saw an infant aged fourteen months that died 
one hour and fifty minutes after swallowing one ounce and a quarter of paraffin 
oil , in this case convulsions and cyanosis occurred, but no vomiting Lesser * 
examined the body of an infant, a year and a half old, m which death, from 
extreme oedema of the glottis, occurred five hours after swallowing a small 
quantity of petroleum Death may ensue from secondary ellects, as in the 
case recorded by Lugol * A woman aged forty swallowed a “ glassful ” of 
petroleum , the pulse became small , there was neither nausea nor vomiting, 
but some discomfort was felt in the vstomach On the surface of a motion passed 
a few liours after, some jietroleum floated, which readily took fire on the appli- 
cation of a light Gastro-enteiitis set in, and the patient died on the twentieth 
day Biller® records the case of an infant, eighteen months old, that drank 
some “ gasoline ” , it became unconscious, powerless livid in the face, tym- 
panitic in the abdomen, and cold on the surface , death occurred m thirty 
minutes 

Vaseline, a mixed intermediate product between the liquid and solid members 
of the paraffin series of hydrocarbons, is usually regarded as a harmless sub- 
stance , in one instance, however, recorded by Robinson,® half a teaspoonful 
given to each of three children for sore throat produced vomiting, pains in the 
knees, and cramps in the legs, with partial collapse , all the children recovered 

TETRACHLORETHANE, C,H2Cl4 

This substance was one of the constituents of a “ dope ” or varnish which 
was largely used in aeroplane factories during the early years of the war for 
covering the wings of aeroplanes As its toxic nature had not been recognised, 
no special precautions were at first observed in its use In November, 1914, 
however, a series of 19 cases of jaundice, one of which was fatal, in an aeroplane 
factory, led to further investigations, and the condition was made notifiable 
In all, some 70 cases with 12 deaths were reported The symptoms were loss 
of appetite, nausea, vomiting, headache, drowsiness, and jaundice, with delirium 
in some cases Post-mortem, there were degenerative changes in the liver, 
and marked reduction in its size The establishment of exhaust ventilation 
by means of fans appreciably improved the conditions, but isolated cases con- 
tinued to occur until July, 1916, when a substitute for tetrachlorethane was 
found, and dope containing this ingredient ceased to be used 

' Berliner khn Wochenschr , 1896 * Repertoire de Pharmacte, 1871 
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CHAPTER XXXIV 

CARBON COMPOUNDS -AROMATIC GROUP. 

BENZENE AND ITS DERIVATIVES. 

Benzene (CgHg), or benzole, is one of the principal ingredients in coal-tar, from 
which it IS obtained by fractional distillation, commercial benzene contains 
small quantities of some of the other light hydrocarbons It is a colourless, 
volatile liquid, having an odour which recalls that of coal-gas , it is exceedingly 
inflammable, and gives off a vapour which is explosive when mixed with air , 
it IS insoluble in water, on which it floats It is used in the manufacture of 
aniline, and also in cleaning gloves and wearing apparel 

Symptoms of acute poisoning much resemble those of alcohol a stage of 
excitement, which is quickly followed by heaviness in the head and a tendency 
to stupor or coma Foulerton ^ records the case of a man who, in the pursuit 
of his avocation, entered a large tank m which benzene-vapour had accumu- 
lated , when found, he was insensible, and could not stand , he could answer 
questions in an indistinct way, moaning and laughing hysterically His face 
was flushed, and the surface of the body was cold , there were muscular twitch- 
ings , the pupils were dilated, and reacted to light , the pulse was 88, full 
and soft , the respirations, reduced to 8 or 9 m the minute, were deep, stertorous, 
and irregular, as much as fifteen seconds sometimes intervening between the 
breaths The patient vomited, the ejected matter smelling of benzene Re- 
covery took place A fatal case of poisoning by benzene-vapour is recorded 
by Sury-Bienz ^ It occurred to a workman m a chemical manufactory, who 
had to attend to a process in the course of which a great quantity of benzene 
was volatilised He was heard to call out that he was on fire , he then reeled, 
fell to the ground, and died forthwith , a fellow workman who ran to his help 
perceived a powerful odour of benzene, but there was no fire At the necropsy 
the veins were found filled with fluid blood, and there was some oedema of the 
lungs, but nothing else of moment 

Avenll* met with a case, in which a man accidentally swallowed three 
or four drachms of benzene , he became pale and unconscious, with small, 
weak, rapid pulse, and slow breathing , the pupils did not react to light The 
stomach was evacuated, and the vomited matter contained oily-looking globules, 
which took fire on applying a light Recovery occurred, the odour of benzene 
being perceptible in the breath sixty-two hours after the poison was swallowed 
Falk * records a fatal case m a child two years old, death taking place ten 
minutes after a mouthful of benzene was swallowed , the post-mortem appear- 
ances, beyond a faint odour of benzene on opening the abdomen, were negative 
Kelynack * records a fatal case which occurred in a woman aged twenty-six who 
drank about an ounce of benzene When seen six hours after, she was unconsciovis , 

' The Lancet, 1886 • Brit Med Journ , 1889 
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the pulse was very quick and feeble, and the respirations were rapid The pupih 
weie slightly contracted and reactionless , the extremities were cold, and the 
lips, ears, and nose distinctly blue On washing out the stomach the liquid 
which returned had a strong odour of benzene Aftei subcutaneous injection*' 
of ether and strychnine the patient became sufficiently conscious to complam 
of jiain in the abdomen and severe frontal headache , she also suffeied from 
nausea , diarrhoea then set in, and death from cardiac failure took place twelve 
hours after the poison was taken At the necropsy the various cavities and 
organs yielded a strong odour resembling that of aniline , on slitting up the 
intestines an odour like that of coal-gas was perceived , the tissues geneially 
were hypeieeimc, and there were a few haemoirhages m the bronchi and in the 
small intestines, but Ihere was no erosion of the alimentaiv tiact The blood 
yielded the spectium of oxyheemoglobin No trace of aniline, could be obtained 
from the urine In a case related by Spiiii,^ a woman aged twenty-six drank 
one ounce of benzene, which produced severe gastro intestinal nutation, with 
elevation of temperatuie, hurried respiration and quickeiK'd pulse , death 
took place fifty hours after the* poison was swallowed At the jiost-mortem 
examination the cesojihageal anel gastric mucous membiane was inflamed, 
and also that of the eluodenum for three inches below the stomach , erosions 
weie present The lungs wemc congested and the bronchi contained purifoim 
matter Selling ^ lecoids two fatal cases of purpura among giils emjfioyed 
in a factory wlieie benzol was being used Haemoirhages occurred into the skin 
and mucous membranes Purpuiic spots were exhibited by four othei persons 
working in the same room 

NITRO-DERIVATIVES OF BENZENE. 

Nitrobenzene (CaH^NOj), or mtrobonzole, w the product yielded by the action of nitrio 
acid on benzene It is a light jeilow liquid having an odour resembling that of oil of bitter 
almonds, and is known m ooinmorco as artificial oil of bitter almonds or oil of mirbane, 
it IS largely used in the preparation of anilme, m the manufacture of furniture polish and 
boot polish, and to scent toilet soaps 

Dinitrobenzene [CflH 4 (NO^)J — The compound used commercially is the meta dmitio 
benzene, which, when pure, forms long rhombic prisms of a light yellow tint , the com- 
mercial variety la yellowish brown It is soluble m alcohol and ether and, when impure, 
to a slight extent in water It is produced in anilme works and enters into the composition 
of the explosive “ robuiite ” now largely used in coal mines for the purpose of blastmg 
Roburite consists of a mixture of dmitrobenzene, or chloro dmitrobenzeno and ammonium 
nitrate 


Nitrobenzene. 

Symptoms of acute poisonmg with nitrobenzene The most characteristic symptom 
is the occurrence of a livid or oyanotio appearance of the face, the lips especially acquirmg 
a dull rod colour , the fingers and toes, and even the whole body, may be mtensely blue. 
Numbness of the tongue and salivation may occur There is giddiness and pain m the head, 
and if the patient is able to walk, his gait is unsteady and his muscular power feeble , 
vomitmg may occur, the vomited matters probably havmg the odour of the poison, which 
also pervades the breath , drowsiness develops and rapidly passes mto stupor or coma. 
Tnsmus, tetanus, mcreased knee ]erk, and ankle clonus have been observed The pulse 
18 usually feeble and quickened, and may be intermittent , the breathing is often shallow 
and irregular, with quickened expiration , the temperature is reduced and the surface 
IS clammy The pupils have been observed to be fixed — contracted m some cases and dilated 
m others , dilatation is common m the comatose stage Blood withdrawn durmg life has 
been found darker than usual In some cases jaundice has occurred on the third or fourth 
day 
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FUehne ^ found that in dogs poisoned with nitrobonzone the blood waa chocolate brown 
in colour , on spectroscopic examination it yielded a band m the rod near the haematm 
band, which he regards as directly due to the action of nitrobenzene , m no case did he 
find that the nitrobenzene was converted in the system into aniline Filehne explains 
the dyspnoea as bung due to the incapacity of the haemoglobin to carry oxygen to the 
tissues , animals poisoned with nitrobenzene exhale more COj and take up less O than 
in the normal Jjowin ^ found the band in the red to bo identical with that of haematm 

Fatal Dose — ^Twenty drops have proved fatal Recovery has occuired after very nearly 
an ounce, but the patient received prompt and efficient treatment Wermuth * states 
that a woman swallowed ten drops m order to procure abortion In sixteen hours the urme 
was dark coloured , it was laovo rotatory and it reduced Fohling's solution The blood 
showed the spectrum of methaemoglobin Dodd * records th(» case ot a man aged forty 
seven who swallowid two drachms of nitrobenzene and then ate his dinner, after wluch 
he walked three quarters of a mile One hour and a half after the poison was swallowed 
extreme cyanosis developed , the skin was clammy, the pulse feeble, and the respirations 
were shallow, irregular, and sighing , among other symptoms was tnsmus The breath 
had the odour of nitrobenzene The stomach waa well washed out, and the patient recovered 
Grant ® records the case of a woman of forty who took less than half an ounce of oil of mir- 
bane Coma, marked cyanosis, almost im|ierceptiblc pulse, and st( rtorous breathing followed 
Death took place in an hour and a quarter In fatal cases death takes jilace in from one 
to twenty tour hours 

Treatment — Evacuate and thoroughly wash out the stomach , apply external warmth 
and friction, and it necessary use artififial respiration and faradism Stimulants may be 
required , they should not, however, be given by the mouth unless the stomach has been 
thoroughly washed out, as ale ohol is a solvent of nitrobenzene In severe cases transfusion 
of defibnnated human blood may bo resorted to after removal of an equal amount of blood 
from the patient 


Dinitrobenzene. 

Poisoning with dinitrobenzene usually occurs in manufactories where this substance 
IS used , it IS nceivcd into the system cither in the form of vapour or of finely divided par 
tides floatmg in the aij, or tiorn handling it in bulk It is customary in many works to 
provide the men with nibbor gloves, as otherwise their hands become contaminated with 
the poison, winch is thus transferred to food , it is probable that prolonged handlmg of di 
nitrobenzene may lead to its introduction thiough the skm 

The symptoms of acute poisoning resemble those produced by nitrobenzene — Headache, 
giddiness, loss of power m the limbs, blue coloration of the Ups, cold and Imd surface, 
quickened feeble pulse, dyspnoea, shallow irregular respiration, with long intervals between 
the breaths, and coma The cyanotic appearance may bo limited to the face or it may 
spread to the limbs , usually the trunk is not much affected , the blood is dark, and some 
times chocolate coloured Vomiting frequently occurs spontaneously 

Chronic poisoning with dinitrobenzene, which also occurs amongst those who prepare 
or purify it, produces a different class of symptoms Schroder and Strassmann • investi- 
gated several cases, and describe the chief symptoms as follows —Headache, pain m the 
stomach with irregular action of the bowels, loss of appetite, sleeplessness and general 
feeling of lassitude The lips are blue and the skm acquires a dirty yellow tint, the sclera 
bomg yellow , m some cases the mucous membrane ot the mouth, especially of the uvula 
and pharynx, looks as though it was covered with a yellow bloom, which, however, cannot 
be wiped off The gastric and hepatic regions are very tender on pressure, the liver usually 
being enlarged The urme is dark brown, but quite clear , dinitrobenzene has been de- 
monstrated in it The symptoms present very much the appearance of those due to catarrhal 
jaundice, but the urme yields no trace of bile, the motions retam their colour, and the 
prostration and blue colour of the lips are different from anything observed in cases of 
jaundice Rohl’ describes certain effects produced on the nervous system by chronic 
dinitrobenzene poisoning resembling those of jienphoral neuritis — Numbness, a sensation 
of cold m the feet, with various parsesthesiss and cramps 

From experimental researches by Huber® it appears that dinitrobenzene combmes 
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with h'emoglobm, which then yields a spectrum identical with that of acid haematin, but 
it does not respond like hsematm to reducmg agents On the addition of ammonium sulphide 
the band in the rod, between C and D, persists but it is slightly displaced , the other two 
bands lemam unchanged The spectrum is probably the same as that described by Filehne 
in his investigations on nitrobenzene , it is not always obtained with the blood of animals 
poisoned with dinitrobenzene, nor has it been observed m the human subject As the result 
of further researches Strassmann and Strecker ' state that the length of time dunng which 
dinitrobenzene is admmistered to animals determines the amount of ehange undergone 
by the blood , it is most pronounced in very chronic poisoning, and they agree with Huber 
that destruction of the blood corpuscles (with consequent hsemoglobmuna and fatty 
changes in the viscera) is a constant result of chronic dinitrobenzene poisoning 

The urme, as before stated, contains dmitrobenzene, which exists as such , no deriva 
tivcs have so far been detected By means of treatment with zinc and hydrochloric acid, 
the dinitrobenzene present in the urine may be converted into phenj len^iamme , if the 
unne is then made alkaline with soda and shaken out with ether, and the residue after 
evaporation of the ether is treated with sodium nitrite and acetic acid, a brown colour — ■ 
Bismarck brown — is produced If the unne is shaken out with ether without bemg pre- 
viously treated with zmc and HCl, no effect is produced on tho ethereal residue by sodium 
nitrite, showing that tho dinitrobenzene is not decomposed in the system into phenylene- 
diamme nor into nitrarulme 

Roburite, being largely composed of dmitrobenzene, produces similar toxic symptoms 
Spurgm * reports an interesting case of acute poisoning v ith this explosive — A boy of 
sixteen slept in a room in which roburite had been sprmkled to poison cockroaches , he was 
found deeply cyanosed — the lips, tongue, and fingers being nearly bleick , the surface was 
cold , there was dyspnoea with laboured breathing, and the pulse, 135 in the minute, was 
very weak Another lad who slept in tho same room was only slightly cyanosed Recovery 
took place in both cases 

Chronic poisoning with roburite is identical with that due to dmitrobenzene , Ross • 
mvestigated some cases and found well marked symptoms of peripheral neuritis m addition 
to the gastro hepatic symptoms 

It 18 to bo observed that tho symptoms produced by roburite are duo to dmitrobenzene 
bemg introduced into the system as such, and not to the fumes produced by detonation 
of the explosive See section on the gases given off by explosives 

Treatment — In the acute form the treatment is like that for poisonmg with mono- 
mtrobenzene, excepting that tho stomach tube will not be needed unless the poison has 
been swallowed m bulk Chronic poisonmg demands withdrawal from the mfluence of the 
poison and general treatment of tho symptoms as they present themselves , unless the 
condition is far advanced, improvement, if not ultimate recovery, takes place 

Post-mortem Appearances — When death occurs from acute poisoning with either mono 
or dmitrobenzene, with the exception of the odour of tho poison, the indications are far 
from bemg characteristic Tho blood has been found dark, or chocolate coloured , ecchy- 
moses ^avo been observed on the mucous membranes, and tho mtenial organs have been 
found paler m colour than usual , the cyanotic hue of tho skin and mucous membrane is 
not always visible after death Letheby,* who was one of the first to investigate poisonmg 
with nitrobenzene, found the liver purjile in colour and tho heart and veins as m death 
from asphyxia 

Chemical Analysis — Tests — Nitrobenzene may be separated from organic admixture 
by distillation , it is distinguishable by its odour If the distillate is treated with zme 
and hydrochloric acid, the nascent hydrogen liberated converts the nitrobenzene into aniline , 
the product, diluted with water, filtered if necessary and treated with bleachmg powder 
added a little at a time, yields a purple colour which tends to go back If, after conversion 
into anilme, potassium hydroxide and a few drops of chloroform are added to the distillate, 
and it IS heated, the presence of phenyl isocyanide may be recognised by its odour (See 
tests for chloroform ) If dinitrobenzene was the poison, it may sometimes be detected 
m the blood by directly convertmg it mto metaphenylenediamme (as described m tho case 
of the urme), shakmg out with ether, and after evaporation of the ether testmg the residue 
with sodium nitrite 

Dinitrotoluene [C 8 H,(N 02 ),CH,] produces effects m every way similar to the nitro- 
benzene compounds, with which it is closely allied Maceroy ® records the case of a child 
three years old, who swallowed a piece of dinitrotoluene the size of a pea One hour after 
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there was complete relaxation of the muscles and coma , the breathing was rapid and 
■hallow, the pulse rapid, and the surface cold and cyanotic , -the pupils were equal and 
insensitive to light , convulsions occurred The cyanosis, which was totally different to 
that seen m asp^xia, disappeared within twenty -four hours, the lips being the last to regain 
their natural colour, and the child was quite well the next day 

TRINITROTOLUENE. 

Poisoning by trinitrotoluene [CjH2(N02)jCH,] has been the subject of an 
exhaustive monograph ^ issued by the Medical Research Council, from which 
most of the following is taken — 

This high explosive was largely used during the war for filling shells and 
mines Mixed with 40 per cent of ammonium nitrate, it was known as amatol 
Although trinitrotoluene had been used in the manufacture of explosives before 
the war, it had been looked upon as innocuous, and it was not until the end of 
1915 that it was recognised to possess toxic properties The first fatal cases 
undoubtedly due to T N T was that of a man who worked at shell-filling from 
May to July, 1915, and died in August of the same year He developed jaundice, 
and the post-mortem showed atrophic changes in the liver The cases continued 
to increase, and in August and September, 1916, 57 cases with 16 deaths were 
reported 

Following the introduction of protective measures, there was a steady 
decline in the number of cases reported, until toxic jaundice almost disappeared 
among munition workers The earlier method of filling shells involved much 
handling and spilling of amatol, and at one factory the heaviest incidence 
was among the cleaners and tnickers The powder was poured into the shell 
through a funnel, and then hammered down by striking the upper end of a 
wooden rod with a wooden mallet At each stroke a fine gust of powder was 
driven up, and in consequence a thick layer of dust fell on the floors and about 
the workers Later, mechanical methods were introduced for filling the shells, 
and other steps were taken to reduce to a minimum the actual handling of the 
substance In addition, a system of exhaust ventilation was established to 
change the air rapidly and carry away dust Other measures included the 
provision of canteens, shortening of hours, attention to the general health of 
the workers, and a system of alternating the employment so as to lessen the 
period a worker was subjected to continued exposure 

The symptoms displayed could be classified under five mam headings — 
(1) Dermatitis, (2) an early, probably reflex, vomiting, (3) affections of the 
blood or blood-forming organs , (4) toxic gastritis , (5) toxic jaundice 

The parts most affected by dermatitis were the wrists, ankles, and neck 
Secondary septic infection sometimes occurred Some workers showed minute 
ulcers on the fingers, or definite “ powder holes ” in the webs between the fingers 
or fingers and thumbs 

Reflex vomiting was seen among new workers in the early morning, and 
was probably psychic m origin This symptom yielded readily to treatment, 
and was not observed after the first two years 

The blood changes manifested themselves as aplastic ansemia, 15 cases 
of which are known to have occurred, all being fatal This disease began with 
gradually increasing debility and breathlessness, or was sometimes sudden 
and haemorrhagic There was no parellelism in the incidence of toxic jaundice 
and aplastic anaemia 

Toxic gastntis was a widespread symptom seen in all filling factones Pam, 
* T.N,T. Potsontng and the Fate of T N T tnthe Ammal Bodyt 1921, 
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nausea, aversion to food, and loss of weight, and constipation were concomitant 
symptoms , the patients showed marked apathy and muscular weakness, 
and their fac es were pale, drawn, and wizened 

Toxic jaundice appeared most often in the third month of employment 
Sometimes there \vcre premonitory symptoms of dizziness, fatigue, and head- 
ache, but in other cases there was no warning Vomiting was often severe 
Tenderness over the livei was occasionally elicited Emaciation and deliiium 
jireeeding death were observed Young adults weie frequently attacked, and 
these cases showed a high mortality 

In some instances of both toxic jaundice and aplastic anaemia there was 
a considerable interval between the absorption of the poison and the develop- 
ment of the symptoms A boy who Iclt a factory at the end of June and there- 
after worked on a farm became jaundiced on September Ist, and died on 
September 9th 

Post-mortem Appearances.— The mo«tt marked feature in the post-mortem 
appearances m toxic jaundice was the great reduction in the size of the liver 
In a senes of seven cases desciibed by Turnbull, the weights of the livers vaiied 
from 17 ounces to 31 ounces Micioscopicall\ there was degeneration and 
necrosis of parenchyma associated with infiltration and fibrosis The myo- 
cardium showed (‘xtensive fatty d(‘geneiation The kidneys were enlarged, 
rounded, and flabby, and fatty degen(‘ration was jucsent Niimeious petechial 
haemorrhages were present m several * ases 


ANILINE. 

Aniline (CjHgNHg), phenylamine, or aniline oil, which forms the basis of 
various aniline colours, is produced commercially by leducmg nitiobenzene 
When pure and freshly jirepared, it is a colourless oily liquid, having a peculiar 
odour , after a time, especially with access of air, it turns biown , crude com- 
mercial aniline contains toluidinc in admixture It is yery slightly soluble m 
water, but is freely so in alcohol and ether Aniline can be absorbed by the 
unbroken skin, as well as by the lungs and mucous membranes 

Symptoms. — When a poisonous dose of aniline is swallowed the symptoms 
appear in from five to ten minutes up to an hour or more Nausea and vomiting 
usually occur, and the patient exjieriences a sensation of giddiness and drowsi- 
ness which deepens into coma , soon after the poison is taken the lips, face, 
the ends of the fingers and toes, the conjunctivse, and the lobes of the ears 
become cyanotic The respirations arc laboured and are frequently slow , 
sometimes they are accelerated The pulse is variable it has been found 
small, frequent, and irregulai , but in a fatal case recorded by Smith, ^ it was 
full and slow, sixty to the minute The skin is cold and clammy to the touch , 
the breath may have the odour of aniline , the pupils are sometimes dilated and 
rcactionless, at others they are contracted and slowly respond to alternations 
of light and darkness , the reflexes are sometimes present and at others absent 
The blood has been found chocolate-coloured, and when examined with the 
spectroscope, yields a spectrum like that of methsemoglobm Muller* records 
the case of a woman who swallowed about 25 c c (six drachms) of aniline, and 
became comatose and deeply cyanosed, a little of the blood taken from the 
bnger gave the spectrum of methsemoglobm, and on the addition of ammonium 
fiulphide, that of reduced haemoglobin, thus differing from the spectrum obtained 
> Tht Lanceit 1894 • Deutsche med Wochenschr » 1887. 
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with di nitrobenzene, which does not materially change on the addition of a 
reducing agent In fatal cases the cyanosis and subnormal temperature persist, 
and not unfrequently convulsions occur shortly before death In mild cases 
the only pronounced symptom may be the blue discoloration of the lips and 
face, without dyspnoea , this leads to a consideration of the cause of the cyanosis 
It appears very probable that the blue colour so universally present m cases 
of poisoning with aniline and other benzene derivatives is not wholly due to 
asphyxia caused by functionless hcemoglobm, but that some of the poison 
undergoes such chemical changes m the system as to jield coloured products 
which arc largely accountable for the “ cyanosis ” The reasons for this sup- 
position are — That the colour differs from that of ordinary cyanosis , that 
it has been observed without any indication of dyspnoea, and that in those 
cases in which the respiratoiy function is profoundly implicated and recovery 
takes place, the blue colour persists for a time after the breathing has returned 
to the normal condition Many observers have stated that the colour was 
unlike anything they had ever seen m simple asphyxia, and also that it was 
much more pronounced Reynolds,^ m reporting a case of nitrobenzene })Oisonmg, 
remarks that the intense blueness of the whole body was more marked than 
in any kind of cyanosis he had previously seen Dehio ^ describes the colour 
of the skin in the case of a woman who drank ten grammes of aniline as not 
being at all like that of ordinary cyanosis it was more of a lead tint , it did not 
produce the impression that it was due to oveifilling of the veins (an explanation 
that has been suggested), for it remained when the blood was pressed out with 
the finger , the appearance resembled that due to a pigment which had transuded 
from the blood within the vessels into the skin An interesting incident, illus- 
trating the production of blue discoloration without dyspneea, is related by 
Kayner ® — A kind of epidemic in newly born children broke out in a work- 
house, in typical cases the lips, gums, and palate were deep blue, and the 
entire surface of the body was dusky, although the children were quite lively , 
the breathing was natural and the temperature normal It was discovered 
that napkins, name-marked with a large four-and-a-half inch o\al stamp 
charged with aniline chloride, were being used without being previously washed 
The buttocks and the vulvse of the children were stained wuth the pigment, 
which had been absorbed through the skin, when the napkins ceased to be 
used, the children gradually regained their natural colour A somewhat similar 
instance is recorded by Landouzy and G Broiiardel,* in which a number of 
young children became “ cyanosed ” m appearance, from absorption of aniline 
used to colour the shoes they were wearing Persistence of discoloration, after 
disappearance of the conditions causative of cvanosis, is illustrated by three 
cases of antifebnn poisoning {v p 475), in which methsemoglobin, though 
found m the blood during the stage of cyanosis, had completely disappeared 
some time before the skin resumed its natural colour In another case of anti- 
febrin poisoning, the patient suffered no distress, although the skin was bluish- 
grey and continued so for over a fortnight , m this case no niethsemoglobm 
was found m the blood It has been denied that aniline undergoes any changes 
m the body which could lead to the formation of pigments, but there are strong 
reasons for assuming such changes to be possible Dragendorff® investigated 
the case of a woman who became comatose after swallowing about three drachms 
of aniline, most of which was rejected by vomiting , eighteen hours after, 
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the tips of the fingers, the feet, lips, and gums were cyanosed The rejected 
contents of the stomach gave the reactions of aniline and of paratoluidme , 
the urine contained only a minute quantity of aniline, but much more para- 
toluidine , Dragendorff believes that some of the missing aniline was con- 
verted m the body into pigment Exceptionally, aniline may cause destruction 
of the red corpuscles, and, in consequence, icterus, followed by haemoglobmuria, 
has been observed 

Fatal Dose. -Six drachms have proved fatal , probably much less might 
be so 

Treatment. —The same as m poisoning with nitrobenzene 

Post-mortem Appearances arc not characteristic In one case the veins 
were found distended with dark-coloured blood , the mucous membrane of 
the bronchi and of the stomach was in parts swollen and reddened 

Chemical Analysis. — Aniline may be separated from organic matter by making alkalme 
and then distillmg tlio mixtures , if much anilme is present, it will be visible as oily looking 
drops m the distillate It may also be separated from organic matter by makmg alkalme 
and shaking out with ether 

Tests. — An aqueous solution of aniline, treated with bleaching powder 
cautiously added, yields a purple colour, tending to black A drop of anilme 
on a colour-slab, treated with a drop of strong sulphuric acid, yields a dirty- 
whitc solid , if this IS mixed with a couple of drops of water, and then with a 
drop of a solution of jiotassium dichromate, a bronze-green colour is produced, 
which rapidly changes to blue and then to black If a minute quantity of aniline 
IS dissolved m an aqueous solution of phenol, and a solution of bleaching-powder 
IS dropped into the mixture, a yellowish streak, which shortly changes to blue, 
follows the course of each drop as it passes through the liquid The previously 
described test with chloroform, resulting in the formation of phcnylisocyanide, 
may be utilised m the detection of aniline 

Phenylhydroxylamlne (CgHoNHOlI), obtamed by reduemg nitrobenzene, is a powerful 
reduemg agent possessmg strong basic properties , it is soluble m ten parts of boilmg and 
m fifty parts of cold water It is an unstable substance, changmg m dilute alkalme solution 
into nitrobenzene, and in acid solution mto anilme It is one of the most virulent of blood 
poisons it speedily disintegrates the red corpuscles and converts tho hberated hdcmoglobin 
into methsemoglobm Lowm ^ mjoctod some phenylhydroxylamme under the skm of a 
rabbit, and m three to four mmutes tho red colour of the blood m the ammal’s ears changed 
to brown When m solution it is rapidly absorbed through the skm Hirsch and Edol * 
record the case of a student who accidentally broke a flask contammg an alcoholic solution 
of phenylhydroxylamme, which saturated part of his clothmg and came in contact with 
the skm of the abdomen and thighs In about fifteen mmutes ho was comatose and pulse- 
less, with stertorous breathing and absence of comeal and pupillary reflexes The lips, 
the mucous membrane of the mouth, and the skm of tho limbs wore of an mtonse blue, 
and numerous reddish brown spots, which did not disappear on pressure, were observed 
on the hands, thighs, and abdomen The heart’s action was extremely feeble The urme 
contained albumin and casts The blood was brown m colour, and contamed a large amount 
of methsemoglobm Tho patient recovered, but his normal colour did not return until the 
third day Li the urme from this case Lewm found neither azoxybenzene, nitrobenzene, 
anilme, nor amidophonol — the decomposition products of phenylhydroxylamme — and, 
therefore, believes that the poison acts directly on the blood without bemg decomposed 

Paraphenylendlamlne [CQH 4 (NH,)t] enters mto the composition of some hair-dyes, 
the use of which has produced toxic symptoms by cutaneous absorption In animals the 
symptoms comprise mjection of the conjunctives, chemosis, oedema of the eyelids, proptosis. 
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and, occasionally, convulsions Puppe ^ found that it tends to form thrombi m the blood- 
vessels, and to produce parenchymatous mflammation of the heart, kidneys, and liver , 
thrombi formed by the mjection of paraphenylendiamme mto the vems yield the spectrum 
of hsematm, whilst the blood itself retams that of oxyhsomoglobm The lethal dose is esti- 
mated at about 0 1 grm per kilo weight of the animal. 

Pyridine (CjHgN) is one of a senes of basic products contamed in coal-tar which are 
nietamenc with aniline It has a repulsive odour, and, amongst other uses, serves to render 
alcohol (with which it is mixed to form methylated spirit) undrinkable A fatal case of 
accidental poisoning in a man aged twenty nme, by “ half a cupful ” of pyridme, is recorded 
by Helme * The symptoms were vomiting, pallor, cyanosis of lips, elevated temperature 
(104" F ), quickened pulse (128), which was weak and intermittent, rapid respirations (40), 
with mucous rides, tightness m the chest and pain in the stomach , the breath and ex- 
pectorated matter had the odour of pyridine Congestion of the lungs with acute delirium 
supeivened, and death took place forty three hours after the poison was swallowed At 
the autopsy the larynx, trachea, and bronchi were found to be Imed with a friable yellow 
membrane, and the lungs were congested and oedematous , the oesophagus and the cardiac 
end of the stomach were greatly congested No odour of pyridine was observed when the 
autopsy was bomg made 

Methylacetanillde, or Exalgin, has several times given rise to dangerous symptoms of 
the amlme type Bokenham and Jones * state that a woman, aged twenty-four, after taking 
exalgm in six grain doses three times a day for a week, became blue in the lips and cheeks, 
with a feelmg of weight in the epigastrium , subsequently she became delirious, and was 
more deeply cyanosed — the mhalation of amyl nitrite, by causmg dilatation of the vessels, 
temporarily mcreasing the cyanosis , stimulamts and strychnine wore administered, and 
recovery took place Gilray * records a case m which seventeen and a lialf grains of exalgm, 
s\^ allowed in mistake for sulphonal, produced unconsciousness, recurrent convulsions, 
profuse ixjrspiration, foaming at the mouth, weak, rapid, and mtcrmittent pulse, and dilated 
pupils, with ultimate recovery Bell® relates a recovery after 160 grams of exalgin which 
produced absolute unconsciousness, lividity, full pulse, elevation of temperature, and the 
presence of albumin in the urine Weber® saw a case in which recovery followed 248 grams , 
coma, cyanosis and epileptiform convulsions occurred, with suppression of urine for twenty- 
four hours , the first urmo passed contained blood In a case recorded by Crookshank,’ 
complete unconsciousness for three hours followed a dose of only five grains of exalgin 
Beorchia Nigris « found methaemoglobm m the blood after the admmistration of exalgin , 
he states that it diminishes the number of red corpuscles, the percentage of heemoglobin, 
and the excretion of COj 

Acetanilide, or Antifebrln, has frequently produced toxic symptoms accompanied by 
cyanosis Marenchaux • relates the case of an infant, five months old, in whom a little 
over three grains of antifebrin, accidentally given, produced deep cyanosis, coldness of the 
surface, and insensibility, with excessively quick breathmg — 72 respirations to the mmute 
— the pulse bemg 160 , recovery took place Five grams have produced cyanosis and 
collapse m an adult Muller distinguished the bands of methiemoglobm in tlie blood of throe 
patients who were cyanosed after taking large doses of antifebnn , he noticed that the 
blood became normal before the cyanosis disappeared, and attnbutes its continuance to 
overfilling of the vems , neither antifebnn nor amlme was found in the urine, but there 
was an mcreased amount of combined sulphunc acid “ Headache " or “ Daisy " powders, 
which contam from four to ten grams of antifebrm, are sold to the public Dimsey records 
the case of a woman who took six of these powders daily for a month , she suffered no dis 
tress, but the skm became bluish grey, the discoloration lastmg more than a fortnight , 
the conjunctiva) also had a bluish hue No metha?moglobm was detected m the blood, 
which, however, was distinctly darker than natural and was of a purplish tmt, nor was 
amlme found m the urme Severe and even fatal poisonmg by the external application of 
acetanilide as an antiseptic to raw surfaces has occurred. Snow relates the case of an 
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nfant that became cyanosed and collapsed after its unhealed navel had been dusted with 
icctanilide, and quotes a number of other similar oases 

Gordinier ^ records two cases of chronic poisonmg from acetanilide “ habit ” One was 
1 woman of thirty who at first domed any drug habit, but was subsequently found to have 
been taking for four years a daily dose of from fifty to seventy five grains of acetanilide 
She comiilained of great weakness, palpitation, attacks of faintness and shortness of breath 
riio lips, ears, fingers, and toes were cyanosed and the skin of the whole body was bluish- 
blaok The heart was dilated, and there was a murmur of mitral incompetence The spleen 
ind liver wore enlarged and tender An erythrocyte count showed 9,200,000 per cubic 
nillimetro with some poikilocytosis The urine was brownish-red when passed, changmg 
ator to inky black, the colour Inung duo to urobilin It reduced Tohlmg’s solution, and 
yielded dextrosazono crystals with the phenyl hydrazine tost The ethon al sulphates 
voro greatly increased Rapid and continuous improvement began when tlie taking of 
ho drug was stopjicd The second case, a woman of fifty two, showed similar symptoms 

Aroulli * reports tin case of a giil, aged two, who took 10 “ anti influen/a ” tablets, 
mch containing one grain of acetanilide Hei brotlu r, aged throe, got hold of a box of the 
ablets, and, having siu ked off the sugar coating, gave what remained to the girl, who 
swallowed them Severe prostration followed, but retovery occuired 

Chemical Analysis — Antifebnn may lie exti acted from at id aqueous solution b> etlier 
Dr ( hloroform 

Tests ^ — Sulpho vanadic at id produces a brownish rod, which changes to diitj green 
tf a drop of a solution of potassium buhromatt' is mixed with a drop of strong sulphuric 
icid on a colour slab, and a fragment ot antifebnn added, a red colour which changes to 
brown and then to duty green is produced lioiled with an atpieous solution ot ])otash, 
intifobun is dccomposid into anilme and potassium acetate, which may bo iccogmsed 
rosixictivoly by ajqiropiiato tests Antifebnn may bo distmguished from antipynn by the 
ibsenco of reaction on the addition of free chloride 

Phenyldimethylpyrazolone, or Antipyrin, has (xiasionally produced toxic symptoms 
Rapin * reports tlu case of a woman, ag(d twenty eight, who took four doses oi fifteen 
grains each on hve ( onsocutivo days witliout ill effect , on the sixth day she took a like 
lose, which produced collapse , the cheeks and Iqis were almost black from “ cyanosis ” , 
ind a rash came out on the body She was well on the following day Blakem'y •* locords 
1 case in which ton grams ot antipynn immediately produced a bummg sensation in the 
11011 th and throat with acute discomfort m the abdomen, followed m five minutes by severe 
zomitmg Rapid swelling of the lips and face, urticaria, with collapse and imperceptible 
[lulsc, occurred Recovery took place, but the swelling of the face did not subside for three 
laj s Wallace ® saw a healthy girl of twenty who had taken ten grams of antiyiynn Within 
iftocn minutes she complained of feelings of faintness and suffocation, and lu r face became 
‘ blotchy ” and swollen Wlioii seen, she was pcrspirmg freely, the skm of the nock and 
ace was oedematous, and there was profuse urticarial eruption on the face, neck, and ujijier 
part of the chest The pulse was 12(h very feeble and irregular, and temperature 95 5^ F 
Jollapse followed with cyanosis and unconsciousness The symptoms disappeared in two 
lays 

Chemical Analysis — Antipynn may be extracted by chloroform from both acid and 
ilkalme solution, but it is preferable to render alkahno before shaking out 

Tests -With ferric chlonde a dark red colour is produced, which is destroyed by mineral 
Eicids in excess When antipynn is heated with a solution of bleaching powder a brick red 
precipitate is formed If a little poteissium nitnte is dissolved in water, and excess of strong 
julphuric acid is added, the nitrous acid sot free produces a green colour with antipvrm , 
this tost IS common to all pyrazolones The unne from patients taking antipynn yields 
the ferric chlonde reaction on simple addition of the reagent Antipynn is precipitated 
by most of the alkaloidal group reagents 

Para>acet-phenetidln, or Phenacetin, on several occasions has produced untoward 
lymptoms, and m two instances death Fraonkel ® relates that a strong man after taking 
108 grains of phenacetin became blue black in the face and the mucous membranes, the 
respirations being reduced to from two to three per mmute , recovery took place He also 
mentions the case of a girl, aged seventeen, who died in a few hours after taking fifteen 
grains of phenacetin Eietts ’ saw a man who took eight grains of phenacetin every three 
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hours , after the third dose he felt very ill , the face was dark, almost mahogany coloured, 
and there was shivering, inspiratory dyspnoea, and profuse sweating on the forehead, the 
other paits of the body being dry , on the exposed parts the skm was elevated m wheals , 
the temjx lature was below 95° F The next day the patient was quite well Kronig ^ 
relates the case of a boy, aged seventeen, who took four fifteen-grain doses of phenacotm 
m three weeks and finally a fifth dose , soon after he was seized with vomitmg, diarrhoea, 
and headache , he was “ cyanosed,” and the urine became chocolate coloured and sub- 
sequently contained blood , death occurred m three days after the last dose was taken 
Cyanosis, inothsmoglobin, vertigo, and ataxia have occurred after medicinal doses of the 
drug 

Tests — Sulpho vanadio acid produces an olive green coloration which becomes black 
on warming When a solution of phonacetin is heated with some sodium persulphate a 
yellow coloration is produced which becomes orange coloured on prolonged boilmg 

Naphthalene (CjoH^) is a coal tar derivative which occurs as colourless, crystallme 
plates, having a faint odour , it is insoluble in cold water, slightly soluble m hot, and freely 
soluble in alcohol and ether It is us< d in medicine as an antiseptic, and when taken internally 
IS supposed to act on the mucous membiane of the bowel without lioing absorbed, but even 
when quite pure it may produce toxio effects Rossbach ® relates a canso in which toxic 
symptoms occurred after six grammes , the lips and cheeks were slightly cyanosed, and 
twitchings of the muscles occurred o\er the whole body, the urine was dark blown, and 
became inky black on standing Zangcrlc ^ saw a boy agr d twelve who had swallowed 
four grammes of naphthalene lie apiioared as though he was under the influence of alcohol , 
he had a k tlmg gait, and could not answer questions He was drowsy for the next four 
days There was no nerve symptom, nor was the urine discoloured Recovery took place 
Severe symptoms of jjoisoning have betn produced by seven grams Cases have occurred 
in which naphthalene has pioducid h-emoglobinuiia and strangury Symptoms of poisoning 
have also followed its external use An atmosphere charged with the vapour given off from 
naphthalene is capable of causing chronic poisoning Lutz * records three cases in which 
symptoms of poisonmg wore caused by the use of naphthalene m rooms m order to preserve 
books, manuscripts, and linen from the ravages of insects The symptoms comprised 
headache, mental depression, digostno disturbances, with irritation of the bladder, and 
olive green coloration of the urine Sometimes the symptoms are very persistent, not 
withstanding the removal of the patient from the contammated atmosphere 

Resorcin m toxic doses produces symptoms analogous to those due to phenol 

Murrell * records the case of a girl, aged nineteen, m which two drachms produced almost 
immediate giddiness, and a sensation of pms and needles all over the body , she became 
insensible, and })erspirod profustly, the temiieratuio was low, the pulse imperceptible, 
the face pallid, the lips were blanched, the pupils normal, the conjunctiVcO msensitive to 
the touch, the chest walls almost motionless , and there was a state of general muscular 
relaxation , recovery took place In another case epileptiform convulsions occurred 

Tests — Ferric chloride pioduces a violet colour, and sulpho vanadic acid blue and then 
violet If a crystal of sodium nitrite is mixed with a drop or two of concentrated sulphurib 
acid and a little resorcin is added, a violet colour, which changes to blue and then brown, 
18 produei d 

Pyrogallol (C^HgO,), or pyrogallio acid, when absorbed mto the system m large amount, 
destroys the red corpuscles, causes dyspnoea, reduction of temperature, lessened sensibility, 
paralysis, and the presence of free haemoglobm and meth.emoglobin m the urine , methsemo- 
globm has been found m the blood The dyspnoea, which may be excessive, is probably 
duo to the formation of thrombi, which are the ultimate cause of death 

Four cases of fatal poisonmg due to external application have occurred smeo the intro- 
duction of pyrogallol in 1878 m the treatment of psoriasis When extensively applied to 
the surface m the form of an ointment absorption takes place , the followmg is a r6surrui^ 
of the results which occurred in all four cases — ^The toxic symptoms came on very suddenly 
m one case after the first rubbmg, in a second case on the third day, m a third case on the 
sixth day, and in a fourth on the fifteenth day , they comprised ngors, nausea, prostration, 
quick pulse, pnmary elevation followed by rapid fall of temperature, acute anaemia, jaundice, 
vomitmg, diarrhoea, albuminuria, haemoglobmuna, haematuna, broncho pneumonia, and 
great dyspnoea On section the kidneys were black and intensely congested, and the blood 
was black and fluid 
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Reilly * records the case of a woman, aged thirty-two, who swallowed half an ounce 
of pyrogallol When discovered the face was grey , the lips, cheeks, and ears bemg dark 
blue , vomiting, diarrhoea, and haematuna occurred, but there was no abdominal pain 
The heart's action was depressed from the first, and the patient became comatose and died 
Bixty-eight hours after the symptoms were first noticed Post mortem, all the viscera wore 
congested and the kidneys were dark purple in colour Dalche * states that a man, aged 
twenty-throe, who swallowed rather less than half an ounce of pyrogallol m solution, im- 
mediately felt a burning sensation m the oesophagus and stomach, followed by persistent 
vomiting On the following day methapinoglobinuria and ha?moglobinuria occurred , the 
patient had cramps m the arms, became comatose and died On section, no changes were 
found m the digestive tract, brain, or lungs , the kidneys were swollen and blackish m 
colour , granular fragments were found m the tubules and coagula in the veins , the spleen 
was enlarged and contained granules like those in the kidney Benerj * records a case in 
which a man and his wife each swallowed more than a drachm , vomitmg was procured 
in half an hour, the man alone experiencing further symptoms, which were limited to a 
sensation of drowsiness coming on at intervals, nausea, slight paroxysmal numbness about 
the limbs and face, palpitation, dryness of the throat, and a black tongue , the following 
day he was quite well A quarter of an ounce of pyrogallol in solution has proved fatal 
to an adult Petrone * recortls the poisoning with pyrogallol of five persons in one house 
hold , two of them died on the seventh day, the others recovering slowly Ho also gives 
the results of a number of experiments that he made on animals for the purpose of ascer 
taming the toxic action of pyrogallol A case of mixed poisonmg is related by Maillart 
and Andeoud ® in which a man swallowed about four grains of pilocarpine, and, immediately 
after, two drachms of pyrogallol , in three or foiii mmutes most of the poison was lejccted 
by vomiting The symptoms that ensued wore due to the pilocarpine , profuse sweating 
occurred, with increased secretion from all the mucous surfaces and the glands, pain and 
tenesmus m the abdomen, reduction of temperature to 96° F , and temporary abolition 
■of sight, which was quickly restored by atropine , recovery took place Both pilocarpine 
and pyrogallol wore detected in the urme 

lYeatment consists in evacuation of the stomach if necessary, the administration of 
stimulants, the inhalation of oxygen, and external warmth 
The post-mortem appearances are not characteristic 

Chemical Analysis — Pyrogallol may bo dissolved out of dried organic matter by digestion 
with alcohol After filtration the alcohol is evaporated , the residue is extracted with water 
and shaken out with ether, which on evaporation leaves the pyrogallol behmil 

Tests — With lime water a purple red is produced , with basic lead acetate a reddish 
colour, and with ferrous sulphate a bluish black A solution of sodium molybdate added 
to a solution of pryogallol produces a brownish red colour 

Salicylic Acid ((^7H<,0j) used m medicine for the most part in combmation with sodium, 
has occasionally produced toxic effects The symptoms vary , they comprise — haemorrhage 
from the gums and the kidneys, retinal haemorrhage, epistaxis, haematuna, albuminuria, 
vomitmg, irregularity of the pulse, urticaria, hallucinations, and insensibility Parenchy- 
matous nephritis is a constant result of salicylate poisoning m both animals and human 
beings Vmci • records the case of a man who died m thirty one hours after taking rather 
more than one ounce of sodium salicylate , the autopsy revealed parenchymatous nephritis 
Ohartons and Maclennan ’ state that the toxic effects of sodium salicylate are due to im- 
punties which exist in the artificially prepared salt, and that the natural salt is not toxic 
In one of two cases recorded by Auld,* one hundred grams daily for six days caused great 
dyspnoea and stndulous breathing, extreme slowness of the pulse, general paralysis, and 
some delirium , in another case the delinum was more marked ^covery has occurred 
after very large doses A patient was given an ounce and a half of sodium salicylate m 
mistake for sodium sulphate , the symptoms produced were — Bummg sensation in the 
throat and stomach, thirst, nausea, vomitmg, profuse sweating, coldness of the limbs, 
defective vision without alteration of the pupils, slow action of the heart, noises in the 
ears with deafness, and a state of collapse, which with the deafness lasted several days , 
albumin was present m the urme ® Koelm states that a man, aged twenty two, after takmg 
about seventy five grams of salicylic acid in seven hours, developed ringing m the ears, 
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deafness, stammering siieech, loss of power of deglutition and of consciousness, with violent 
attacks of mama Four days after the breathmg was very slow and of the Cheyne Stokes 
type , the pulse was small and frequent, the temperature was subnormal , the pupils were 
contracted , and the face, nock, and thorax were cyanosed The urine was green and 
contained salicylic acid, blood, and albumm It was afterwards found that the drug 
administered was chemically impure 

Chemical Analysis — From organic matter salicylic acid may be separated by acidula 
tion and then shaking out with ether 

Tests. — Both salicylic acid and phenol strike a violet colour with feme chloride , the 
addition of acetic acid destroys the colour produced by phenol, but leaves that produced 
by saliojlio acid unaltered In ammoniacal solution salicylic acid undergoes no change 
on the addition of bromine water , under like conditions phenol turns blue Salicylic acid 
IS chiefly eliminated by the kidneys and may be detected in the urine by the addition of 
ferric chloride 

Aspirin, or Acetyl-sailcylio Acid, is a white, almost insoluble powder largely used m 
medicine as an analgesic Several cases are reconletl m which comparatively small doses 
have produced serious toxic symptoms Kirkman took ten grams for headache, and 
shortly afterwards felt tmgling in the arms and feet, and a tendency to retch He expen- 
encod a bummg sensation over the whole body, which became covered with an urticarial 
rash The fingers and toes, and face were swollen, the lips double the normal size, the 
conjunctiva} suffused, and the eyelids puffy The pulse became too rapid to count, and there 
was a bnof period of unconsciousness The symptoms gradually disappeared m twenty 
four hours Other observers have rcconlod similar symptoms after doses of five, ten, and 
fifteen grains In all these, rapid swelluig of the face and an urticanal rash wore marked 
features In view of the groat fnquency with which aspirm is prescribed and rarity of 
poisoning, it 13 probable that there was a special idiosyncrasy to the action of the drug in 
those cases, or that some impurity was present, but Kirkman advises that patients should 
always be advised to rest for an hour or two after its atlnimistration 

Lewis • reports the case of a man, aged twenty four, who took probably nearly 200 grains 
of aspirin in the course of six hours Ho did this m order to get fit quickly, as he was under 
instructions for France On admission to hospital on October 25th, he was markedly 
aniemic, temperature 101 4° F , pulse 120 Durmg the day ho vomited On October 26th 
an®mia was more profound , pulse 150, weak and irregular An enema was administered 
with little result Vomiting continued at intervals On the following morning at 5 a m 
a largo quantity of blood was passed by tho bowel, and he rapidly became unconscious 
He died a few hours later Post mortem, the last five feet of the ileum was actually con- 
gested, and tho caecum and colon were loaded with blood clots Tho line of demarcation 
between the healthy and congested bowel was very definite Tho small intestine was 
uniformly mflamed, and tho mucous coat had apparently disappeared, leaving the sub- 
mucous coat and blood-vessels exposed and eroded Haemorrhage from this large area 
was the cause of death The other organs were healthy Lewis points out that the aceto 
aalioyho acid is converted in the upper portion of tho small mtestmo into free salicylic acid, 
and it 18 probable that the salicylic acid was responsible for the removal of the lining mem- 
brane of the bowel The mucous membrane of the caesium and colon appeared to bo 
unaffected 


PHENOL OR CARBOLIC ACID. 

Phenol (CgHgOH), when pure, forms a crystalline mass without colour, 
which reddens if exposed to air The change in colour is due to oxidation and 
not to the presence of by-products, such as cresol and the like , chemically 
pure phenol becomes red if frequently melted with free exposure to air It 
has a penetrating odour indicative of its presence in the smallest amount Al- 
though commonly called carbolic acid it has no acid reaction, but it coagulates 
albumin and destroys tissue , it is shghtly heavier than water, in which it 
dissolves in the proportion of 1 part to 15 , it is freely soluble in alcohol and 
ether For sanitary purposes crude carbolic acid is used, which consists of from 
15 to 60 per cent of phenol along with a varying admixture of other products 
of distillation from coal-tar, it is a dark-coloured liquid having the odour 
of phenol, modified by the impunties which are present 
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When strong carbolic acid is applied to the skin it causes a white appearance , 
the epiderni is destroyed and easily peels off, the part subsequently becoming 
brown and parchmcnt-like , absorption may take place through the unbroken 
skin to such a degree as to cause death , a lotion containing 5 per cent has 
produced severe symptoms of poisoning 

The toxic action of carbolic acid is both local and remote , locally it acts 
as a corrosive, remotely it exercises a complex influence on the nervous system 
In animals it first stimulates and then paralyses the centres m the brain and 
cord, m human beings poisonous doses seem to paralyse from the first The 
vasomotor and respiratory centres are early affected the pulse becomes small 
and of low tension, and the breathing irregular and laboured , almost at the 
same time the higher centres are attacked giddiness, reeling gait, and tendency 
to delirium arc quickly followed by profound coma In some instances the 
rapidity with which the cortical centres are attacked is very striking, and puts 
the local symptoms quite into the shade Death is due to respiratory and 
cardiac paralysis 

Symptoms. When the stiong acid is swallowed, immediate burning pain 
IS experienced fiom the mouth down to the stomat h , a sensation of giddiness 
and impending loss of consciousness is felt, soon followed by coma and collapse 
The fate is ghastly, the bieathing is steitorous, the lips aie livid, or stained 
and swollen from contact with the poison , the pui)ils aie contracted, the pulse, 
small and scarcely perceptible, is usually rapid the tempeiature is low, and 
the surface is bedewed with moisture oi it may be dry Vomiting is not so 
constant as m poisoning by other corrosives it may not only be absent, but 
may be even difficult to procure The urine is usually diminished or suppressed, 
that which is voided is often dark in colour, or becomes so on exposure to the 
air, probably due to an oxidation product of phenol- hydroqumone Much 
of the phenol and hydroqumone that is eliminated in the urine is in combina- 
tion with the sulphuric acid of the sulphates, hence when freshly voided the 
urine may be of normal colour, but subsequently becomes dark from the libera- 
tion and further oxidation of these products Albumin and casts and, excep- 
tionally, blood may be present The remote effects of phenol have been developed 
by its injection into the bowel , an instance occurred m which about 144 grains, 
diluted with water, were administered to a boy of five, as an enema to kill 
worms , no pain was produced, but immediate insensibility, which terminated 
in death m about fourteen hours ^ Death in an adult has been caused by 
rinsing out the mouth with carbolic acid in mistake for vinegar 

The external application of phenol has proved fatal Warren ^ mentions 
a case m which it was applied to the back of an adult, producing coma, trembling 
of the muscles, and death m twenty minutes Injection of phenol into abscess 
cavities has also caused death Prolonged breathing of air impregnated with 
the vapour of phenol may produce symptoms of poisoning Unthank ® relates 
the case of a man who was exposed for three hours to the fumes of strong 
phenol , he was seized with giddiness, stupor, and convulsions When seen 
shortly after, he was comatose , the neck and face were livid, the surface was 
cold, and the pulse scarcely perceptible , recovery took place 

Poisoning by carbolic acid is almost invariably either suicidal or accidental , 
the facility with which it may be obtained accounts for the former, and care- 
lessness for the latter In poorer households it may be kept in an ordinary 
wine bottle, which leads to its being drunk in mistake for some potable fluid , 
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or, if contained m a medicine bottle, it is thoughtlessly given instead of physic 
In 1919 the number of deaths from accidental poisoning by carbolic acid was 
23, and from smcidal poisoning 38, in England and Wales 

Fatal Dose. — One drachm has caused death in twelve hours Sometimes 
death occurs very rapidly, in less than half an hour , it has occurred in three 
minutes, and, on the other hand, it has been delaved for sixty hours , the usual 
period 18 from three to four hours Recovery has followed enormous doses 
Greenway ^ reports the case of a woman who swallowed more than an ounce 
of carbolic acid containing 90 per cent of phenol there was profound collapse 
and total insensibility, but recovery took place Davidson ^ records the recovery 
of a woman of forty, after she had swallowed four ounces of crude carbolic 
acid, the stomach-pump being used twenty minutes after the poison w as taken 
Hind ® relates the case of a girl of seventeen who recovered after swallowing 
SIX ounces of crude carbolic acid , vomiting was provoked at once , the acid 
contained only about 14 per cent of phenol 

Treatment.^ — ^ Although carbolic acid is a coirosive, the stomach should 
be emptied b> means of a soft tube , if nothing but the ordinary stiff stomach 
pump tube IS to hand, great care should he exeiciseii ih tts introdiiction as the 
walls of the oesophagus are less resistant than in the normal condition Several 
observers have noticed that apomorphme and other emetics failed to produce 
vomiting m phenol poisoning After emptying, the stomach should be well 
washed out with liike-warm water, in which some magnesium sulphate, or 
saccharated lime, may with advantage be dissolved, in order to afford an oppor- 
tunity for the phenol to combine and form an innocuous ether-sulphate White 
of egg and milk may be given Carleton * recommends acetic acid, in the form 
of vinegar diluted with water, as an antidote with which the stomach may be 
washed out , or it may be given by the mouth Olive-oil has been recommended, 
but with doubtful advantage External warmth, with stimulants such as 
ether admimsteied hypodermically, or alcohol by the mouth or rectum, are 
of great value If death from respiratory paralysis appears imminent, 
breathing should be promoted artificially 

Post-mortem Appearances,— Stains produced by the poison may be present 
at the angles of the mouth and on the chin, and its odour may be perceptible 
The mucous membrane of the mouth may be softened, and whether white or 
ash-grey in colour, that of the oesophagus being similarly affected in parts , 
on account of shorter period of contact the changes in the mouth and oesophagus 
are not usually so well marked as those in the stomach The peritoneal surface 
of the stomach mav be injected, its mucous coat usually being corrugated, 
toughened, and of a brown colour , in parts it sometimes appears stiff and 
leathery as though it had been tanned , m other instances it is softened and 
easily detached It has been observed to be of an ash-grey colour with small 
heemorrhagic points , actual erosion is uncommon Blood-stained mucus 
has been found in the stomach The duodenum may present a similar appear- 
tnee, the brown colour being sometimes limited to the summit of the vulvulse 
jonmventes , m a preparation in the museum of Owens College this is well 
ihown m the form of a senes of parallel brown lines runmng across the bowel 
lor fully twelve inches 

Chemical Analysis. — After the addition of a httle sulphuric acid, separation 
from organic matter may readily be effected by distillation 
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Tests. — The presence of phenol in the distillate may be recognised by its 
giving with bromine-water a precipitate of tn-bromo- phenol (CeH2BrjOH) , 
the precipitate is soluble in excess of phenol If a little ammonia- water and 
a small quantity of bleaching- powder, or bromine- water, are added to an aqueous 
solution of phenol, on gently heating the mixture a blue colour is produced , 
acidulation after cooling changes the blue to red or yellow The addition of a 
solution of ferric chloride to a solution of phenol produces a violet colour, and 
acid nitrate of mercury (Millon’s reagent) a bright red the former is not a 
delicate test, and the latter yields a similar reaction with proteids If a weak 
solution of furfural is added to a solution of phenol, and strong sulphuric acid is 
allowed to trickle down the side of the test-tube, a red colour which changes 
to blue develops above the acid 

Quantitative estimation of tho phenol present in the distillate may bo made by precipi- 
tation with bromine water, tho precipitate being washed, dried, and weighed — 100 parts 
<)f tn bromo phenol correspond to 28 39 parts of phenol The phenol may be liberated 
from its combination with bromme by treatment with sodmm amalgam, and then extracted 
with ether, and the i-esiduo^ after evaporation of the other, tested as above described 

Combined phenol sulphonic acid in urme may be decom]> 08 od and tho phenol estimated 
as follows — Evaporate the urme to a syrup, extract with absolute alcohol, filter, and 
precipitate tho alcoholic solution with oxalic acid as long as any precipitate falls , then 
add potjissium hydroxide to feeble alkalme reaction and evaporate again to a syrup Render 
tho residue acid and distil tho phenol thus sot free from the potassium phenol sulphonate , 
tho amount is estimated by conversion into tn bromo phenol 

Creolin is an oily, dark coloured liquid which forms a milky emulsion with water It 
IS derived from coal tar and contams naphthalene and phenol along with various hydro- 
carbons It 18 used as a germicide, and is only poisonous m largo doses As recorded by 
V Achoren,^ a man, aged thirty, drank about nine fluid ounces of creohn which produced 
vomiting, unconsciousness, and clonic spasms , on the second day the spleen and liver 
vere slightly enlarged and tho oonjunctivae became yellow , the urine was dark green and 
contained coal tar derivatives , recovery took place Pinner ® saw a woman, sixty years 
of ago, who drank about two and a half fluid ounces of creohn , she became comatose and 
pallid, with cyanotic lips , the pupils were rather small and reacted feebly to light , the 
odour of creohn was present in the breath Vomiting and diarrhoea occurred , tho unne 
was dark green m colour and gave a precipitate with bromine water, and a violet coloration 
with ferric chloride , recovery took place Dmtor • relates that three women simultaneously 
drank nearly two and a half ounces of creolin and recovered Rosin * records a case m which 
a 2 per cent solution of creohn was used to wash out tho uterus of a woman who had been 
confined , collapse and vomiting of matter having the odour of creohn took place and the 
patient died 

Lysol 18 a compound of cresol, phenol, and other coal tar derivatives with soap , it 
contams about 50 per cent of cresol Its toxio action resembles that of phenol in a feeble 
degree Its corrosive action is slight , tho chief toxic effects are product on the nervous 
system and on tho heart As might bo anticipated, there has been recovery after large 
doses of lysol Blumenthal ® reports recovery after nearly an ounce had been fully absorbed 
Ho jKnnta out that the toxic effects of lysol develop glycuronio acid in the system, which, 
by combinmg with tho absorbed poison, renders it harmless Wohlgemuth « also found large 
quantities of conjugated glycuronio acid m the unne It has been stated that lysol does 
not darken the unne, as is the case with phenol , but Matter ’ states that the colour of the 
urine, light or dark, does not constitute a distinction between lysol and phenol poisoning 
The treatment consists in washmg out the stomach and m the admmistration of fat con- 
taming liquids such as milk. Puppe records two fatal oases ^ 


^ Berliner khn Wochenschr , 1889 

* Deutsche med Wochenachr.t 1896 

* Therap Monatshefte, 1889 

* Ibid . 1888 

* DevUeh med 


* Deutseh med Wochenschr , 1906. 

• Berliner fcltn. Wochenschr,^ 1906 

’ Hofmeister’s Beitr z chem PhystoU 
u Pathol, mi, 

Woehensehr , 1906 
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PICRIC ACID. 

Picric Acid [CoH 2 (N 02 ) 30 H], or trmitrophenol, is formed by the action of 
nitric acid on phenol It consists of yellow prismatic or laminar crystals which 
are sparingly soluble in cold water, more soluble in hot water, and freely so in 
alcohol , it is somewhat soluble m ether and chloroform, but much more so 
in amyl alcohol It is odourless, has an intensely bitter taste, possesses strong 
acid properties, and forms salts which detonate on percussion A solution of 
picric acid stains objects yellow, and it has been used for this purpose m con- 
fectionery , on account of its bitter taste it has been used to replace hops m 
beer Very few cases of poisoning by picric acid are recorded, and none with 
fatal results 

In experimenting on animals, Erb ^ found that picrates cause the blood to 
become dirty brown m colour, with the formation of distinct nuclei in the red 
discs and free nuclei in the serum , the white blood corpuscles show a tendency 
to undue numerical increase The cause of death is heart paralysis Elimina- 
tion takes place by the kidneys, bowels, and mucous membranes 

Symptoms. — ^The following case related by Adler* illustrates the effects 
of a toxic dose — A girl, aged sixteen, endeavoured to commit suicide by 
swallowing about 300 grains of picric acid mixed with water Violent pam 
in the stomach and repeated vomiting speedily occurred, and diarrhoea soon 
followed , the sclera and the skin were coloured an intensely dark ydlow, 
almost brown , the pupils were moderately dilated and reacted feebly to light , 
the fingers were spastically stretched and bent at the metacarpo-phalangeal 
articulations The urine was ruby-red in colour , it contained neither albumin 
nor bile pigment , a slight sediment formed which partially consisted of brown- 
stained epithelium , the stools were fluid and ruby-red in colour Both urine 
and faeces contained picric acid in considerable amount, traces of it were 
present in the urine six days after the reception of the poison In a few days 
the discoloration of the skin diminished and the patient was quite well at the 
end of the week Schwarz ® relates the following case — A man, aged forty- 
five, swallowed six and a half drachms of picric acid , immediately afterwards 
the stomach was washed out The patient suffered from a burning pain in the 
stomach which radiated over the abdomen, yellowness of the skin, red spots 
on the face, headache, bradycardia, and suppression of urine The urine which 
was subsequently passed was dark-red m colour and contained picric acid 
Recovery took place Karplus ^ found picric acid m the urine seventeen days 
after the poison was swallowed , in this case picramic acid and an increased 
amount of ether-sulphuric acid were also observed Charon® relates a case 
of poisoning from inhalation of picric acid dust, which caused discoloration 
of the skin, pain m the epigastrium, depression, delirium, vomiting, diarrhoea, 
and red-coloured urine , recovery took place In another case symptoms of 
poisoning occurred from the application of about six grains of powdered picric 
acid to the vagina , in one hour the skin was discoloured and erythematous, 
^ and the unne was red , pain in the stomach and the kidneys with somnolence 
* were amongst the symptoms , recovery took place, but the skin was discoloured 
for a week, and the erythema persisted for eleven days A teaspoonful of picric 
acid has been swallowed without other ill effect than violent vomiting and 
purging 

' Dte Ptkrtnsuure, 1865. • Wtener kltn Rundschau, 1898 

* Wiener med Wochenschr , 1880. * Zeitschr f Med , 1893 

• Journ de Therap , 1880 



484 FORENSIC MEDICINE AND TOXICOLOGY. 

Treatment. — The stomach should be evacuated and well washed out, and 
elimination promoted by diuretics, and, if necessary, aperients , morphine 
will probably be required to relieve pain and cramps 

Chemical Analysis — Organic matter should be acidulated with hydrochloric acid and 
digested with alcohol over a water bath , after filtration the alcoholic extract is evaporated 
to a syrup, taken up with boilmg water, filtered acidulated with sulphuric acid, and shaken 
out with ether, chloroform, or amyl alcohol Dragendorff directs attention to the fact that 
if chloroform or benzene is used for extraction, the solution, though containing picnc acid, 
will bo almost colourless , if ethyl or amyl alcohol is used the solution acquires a yellow 
tint The extract is evaporated to dryness and the residue dissolved m water and tested 

Tests. -An aqueous solution of picric acid, gently warmed with a little 
potassium cyanide, changes to a deep blood-red colour Ammonio-copper 
sulphate yields a green precipitate with picric acid Basic lead acetate gives 
a yellow precipitate A piece of white silk allowed to remain a short time in 
a solution of picric acid is dyed yellow , the colour is not discharged by subse- 
quent washing in water 


CREOSOTE. 

Creosote, which chiefly consists of cresol and guaiacol, is slightly soluble 
in water, and is freely soluble in alcohol and ether It coagulates albumin 
and acts as an escharotic , when swallowed in poisonous doses it causes nausea, 
vomiting, abdominal pain, and diarrha'a Fatal poisoning by creosote is rare 
A case is reported by Marcard ^ of an infant who suddenly became ill and died 
in fourteen hours , the child’s jacket was stained with yellowish spots, and there 
was a strong odour of creosote in the room Examined seven hours after the 
commencement of the symptoms, the mucous membrane of the lips, tongue, 
and mouth was partly red and partly grey, and showed signs of the action 
of a caustic, but no smell of creosote was perceptible , the child vomited and 
passed motions mixed with blood At the necropsy the lips and the tip of the 
longue were brown and hard , various-sized erosions were found in the mucous 
membrane of the stomach, but no odour of creosote could be perceived, nor 
could any trace be obtained by chemical analysis of the viscera , the spots on 
the jacket, however, yielded evidence of the poison As the result of a senes 
of experiments on animals it was found that when a minimum lethal dose of 
creosote is given and the animal lives some hours, the odour of the poison may 
entirely disappear In another case reported by Purchhauer,^ a child ten days 
old was given from twenty-four to thirty drops of creosote , it became insensible, 
was convulsed, and died in sixteen hours At the necropsy, inflammation with 
corrosion of the digestive tract, and dark-coloured blood were found, and the 
odour of creosote was present An adult who was taking creosote medicinally 
gradually increased the dose until it reached one hundred drops , on one 
occasion she took a second hundred drops after the usual dose , Freudenthal,® 
who reports the case, saw her afterwards and found her insensible, breathing 
stertorously, with clenched jaws, cyanotic lips, contracted insensitive pupils, 
and absence of the reflexes , recovery took place On the other hand, Zawadzki * 
records the case of a woman, aged fifty-two, who died five days after swallowing 
three six-drop doses of creosote in milk After death two large erosions were 
found in the upper part of the oespohagus and others near the pylorus , the 
stomach was red and injected, and the kidneys were acutely inflamed 

1 Vtertdjahrsschr f ger Med , 1889 • New York Med Rec , 1892. 

* Fnedreioh's BlaUer f ger Med , 1883 * CentraM. f tnnere Med,, 1894. 
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It IS stated that creosote, unlike carbolic acid, does not cause the urine 
to become dark coloured, and only exceptionally does it produce nephritis 
Creosote is eliminated by the kidneys, and after large doses its odour may be 
perceived m the urine 

The treatment of tuberculosis by creosote has led to the administration 
of enormous doses, apparently without injurious effects , the system is gradually 
trained to toleration by daily augmentation of the dose from a drop or two 
up to as many as one hundred oi more drops In Fieudenthal’s case just quoted, 
the patient, after recovery from the effects described, still further increased 
the dose until it reached two drachms and three-quarters twice a day In fatal 
cases death may take place m from seven to twenty hours 

The treatment is the same as m poisoning by phenol 

The post-mortem appearances resemble those produced by phenol 

Chemical Analysis — Separation from organic admixtures is to be efteoted as is directed 
for phenol 

Tests. — Creosote may be recognised by its odour In alcoholic solution 
it may be distinguished from phenol by adding a few drops of a solution of 
ferric chloride , a green colour is produced, which disappears on dilution with 
water Phenol similarly treated gives a lilac colour which does not disappear 
on the addition of water 


CHAPTER XXXV 

ALKALOIDS AND VEGETABLE POISONS. 

Alkaloids are basic bodies which may be considered as comxiound ammonias 
Vegetable alkaloids are almost exclusively derivatives of pyridine, they 
contain carbon, hydrogen, nitrogen, and — with the exception of a few volatile 
alkaloids— oxygen They are for the most part solid, crystalline, and colourless , 
a few, such as nicotine and conine, are liqmd and volatile Alkaloids combine 
with acids, the salts formed being more soluble, m water, than the free alkaloid 
Unless specially qualified, the term “ alkaloid ” is applied to substances derived 
from plants or trees , basic products of an analogous constitution obtained 
from animal tissues are known as “ animal alkaloids ” Alkaloids possess certain 
properties m common, amongst which is that of being precipitated from solu- 
tions by substances which thus serve as alkaloidal group reagents, some of which 
throw down most of the alkaloids, others only a limited number , most of these 
reagents also form precipitates with ammonia 

Group Reagents. — pWphomolybdic acid, which may be extemporaneously 
prepared by dissolving sodium phosphomolybdate with the aid of heat m 
water freely acidulated with nitnc acid, precipitates almost all alkaloids, whether 
vegetable or animal, even when they are in extremely dilute solution, together 
with ammonium salts, and derivatives of ammonia, such as phenylamme, 
methylamine, and the like , it also precipitates salts of lead, silver, and mercury, 
unless sufficient mtric acid is present to keep the metals in solution Phos- 
photungstic acid is another dehcate group-reagent, yielding much the same 
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reactions as phosphomolybdic acid Iodine dissolved in water with the aid 
of potassium iodide gives a brown precipitate with most of the alkaloids 
Pot^sio>mercuric iodide — made by adding a solution of potassium iodide to 
a solution of mercuric chloride until the red precipitate first formed is just 
dissolved, leaving a colourless solution— produces a white precipitate with 
a great many of the alkaloids , if the alkaloidal solution is strong the precipitate 
IS gelatinous , this reagent is less delicate than are those previously named, 
especially as regards morphine There are other alkaloidal group-reagents 
— as platimc chloride, picric and tannic acids, bismuth-potassic iodide, etc — 
but the above-mentioned are the best 

Special Reagents are described m the sections respectively devoted to the 
various alkaloids , for the most part they are best applied to the solid alkaloid, 
obtained by evaporating to dryness a few diops of a solution which contains it 


STRYCHNINE. 

Strychnine (C 21 H 22 N 2 O 2 ) occurs m several plants of the natural order 
LogamacecB, and is prepared from Nux Vomica, or from the St Ignatius bean, 
in both of which it is associated with brucine Strychnine foims colourless 
riystals, sparingly soluble m water and ether, rather more freely soluble in 
spirit, and much more freely so m chloroform It has an exceedingly bitter 
taste, which is perceptible in a solution composed of 1 part in 70,000 parts of 
water , it is one of the most permanent of the alkaloids, and may be detected 
m the jnitrehcd remains of animals that have been poisoned by it Ottolenghi ' 
found that on exposing strychnine to the action of saprophytic bai.tena its 
toxic power, for a few days, is increased, after which it is progressively dim- 
inished , B coll diminishes it from the fiist , after an exposure of three months 
to the action of this bacterium strychnine loses half its potency Strychnine 
has powerful basic proper ties, and will neutralise the strongest acids , it may 
be exposed to the action of concentrated sulphuric acid for an indefinite time 
without undergoing decomposition The salts of strychnine met with in com- 
merce are the sulphate, the nitrate, and the acetate 

Stryclinine is a constituent of certain pow'ders used for killing rats, mice, 
and other vermin , those most commonly used are known as Battle’s vermin 
killer Analyses made of these powders purchased at retail shops show that 
they are roughly measured out, and the percentage of strychnine is not constant, 
but each may be regarded as containing a fatal dose for an adult human being 
Butler’s stiychnine vermm-killer consists of flour and soot, with strychnine 
m much the same amount as m Battle’s In some of these powders ultramarine 
18 used as colouring agent, and as the gastric juice is sufficiently acid to destroy 
the colour of this pigment, if such a powder is swallowed no coloured particles 
may be found in the stomach after death 

In poisonous doses strychnine causes general clonic spasms, which, from 
experiments on animals, are found to be due to increased excitability of the 
reflex centres in the spinal cord It appears as though strychnine had the power 
of lessening the resistance of the cells in the anterior cornua, both to reflex 
stimuli and to the reception of impulses from contiguous cells , the result 
being that a stimulus which, under normal conditions, would produce a response 
limited to the muscles supplied by the cells actually stimulated, spreads from 
cell to cell, and sets up universal spasm , an impulse set up in the cord travels 
^ Vtertdjahrsschr f. ger, Med , 1896 
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wave-like in all directions, the motor cells having lost their self-inhibitory 
power Houghton and Muirhead ^ believe that in strychnine poisoning some 
resistance is removed to the passage of impulses between the postenor horn 
and the teiminal fibres of the sensory nerve-roots which surround the motor 
cells , in other words, that the resistance m the fibres between the posterior 
horns and the cells of the anterior horns is diminished They think it probable 
that strychnine acts neither on the terminal fibres nor on the motor cells, 
nor }^et on the cells of the posterior root-ganglion Verworn^ states that, in 
large doses, strychnine paralyses the motor nerve-endings in the muscles, but 
that, even in the largest doses, it does not paralyse the muscle substance The 
inhibitory influence of the higher centres is probably not interfered with , a 
striking illustration of this is occasionally seen in the human subject when 
under the influence of a toxic dose of strychnine —The least external stimulus 
IS sufficient to piovoke the liberation of a torrent of motor nerve-impulses, 
which throws the whole of the skeletal muscles into the most violent movement , 
the slamming of a door, the touch of a hand, or even a current of air, will pro- 
duce an attack , yet the patient, in the lull after a seizure, will sometimes ask 
a bystander to rub his legs in order to ease the pam, and the action is unattended 
by reflex spasm , this points to a certain degree of inhibitory control, which 
the higher centres are capable of exercising over the spinal centres, notwith- 
standing their instability 

Symptoms.- -In three or four minutes, up to a quarter of an hour or longer, 
after a poisonous dose of strychnine has been swallowed, muscular twitchings, 
accompanied by a feeling of anxiety and impending suffocation, are experi- 
enced by the patient, and, immediately after, he is seized with a violent con- 
vulsion of a tetanic character The arms and legs are stretched out, and the 
muscles of the trunk are hard and unyielding, then jerking movements occur, 
forcing the head and legs backwards and the tiunk forwards, the feet being 
strongly flexed and the hands clenched The clonic spasms increase m severity, 
and the extensor muscles are so forcibly contracted that the body is arched 
in the posture of opisthotonos- the back of the head and the heels forming 
the ends of a curve, of which the abdomen constitutes the most prominent 
part , exceptionally the body may be arched forward or sidewise When this 
stage is reached the spasm for a time becomes tome , the muscles of the chest 
and abdomen, including the diaphragm, are tense and rigid, and the whole 
frame remains arched and stiff , the pulse is very rapid and feeble, and respira- 
tion IS much impeded or entirely arrested, producing marked cyanosis The 
sufferer is fully conscious, and experiences the most acute physical pain, with 
mental anguish at the prospect of immediate death, which he feels to he im- 
minent , when capable, he cries out for something to be done to relieve the 
agony which is vividly portrayed by the terror-struck face, the prominent eye- 
balls, dilated pupils, and cyanotic complexion After a minute or more the 
muscles relax, the eyeballs cease to protrude, and the pupils regain their usual 
size , normal respiration recommences, the cyanosis disappears, and the pulse 
diminishes in rapidity The patient lies exhausted, dreading a repetition of 
the spasm which sooner or later recurs, being provoked by the least external 
impulse , during the remission, which lasts from a few seconds up to five or 
ten minutes, the face, without losing its anxious appearance, looks less wildly 
agonised than dunng an attack If the case is about to terminate fatally the 
spasms succeed each other in rapid sequence, and death usually occurs witiim 
two hours either from asphyxia produced by fixation of the respiratory muscles, 
' Medical News, 1896 * Arch /. Anat» u. Physiol , 1900. 
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or, during an interval, fiom exhaustion, probably the result of the excessive 
expenditure of force, leading to paralysis of the nerve elements When recovery 
IS about to take place the attacks diminish in seventy, and the intervening 
periods are more and more prolonged, until at last the patient, free from con- 
vulsions, IS left feeble and exhausted, a condition from which he recovers m 
a few days , in some cases the recovery is more prolonged, but actual compli- 
cations are very exceptional 

Along with the other skeletal muscles, those of the lower jaw participate 
in the spasm, it may be to such a degree as to clench a spoon or feeding vessel 
firmly between the teeth The difference between the trismus of strychnine 
poisoning and that which accomiianies the disease of tetanus, consists in the 
former being secondary to the spasms which affect the muscles of the limbs 
and trunk, whilst in tetanus it precedes the general spasms In strychnine 
poisoning the muscles of the jaws are relaxed in the interval between the attacks , 
in tetanus the trismus persists during any mitigation of the general spasm 
In fatal cases of strychnine poisoning death usually occurs within two or three 
hours, the patient being in his customary health previous to the commencement 
of the attack , tetanus is never so rapidly fatal , for several hours soreness and 
stiffness of the muscles of the face and neck precede the tetanic convulsions, 
and death rarely occurs within twenty-four hours, being usually delayed for 
several days 

In exceptional cases a much longer interval than usual elapses between 
the reception of the poison into the stomach and the commencement of the 
symptoms , two hours and more have been known to intervene When a 
narcotic has been simultaneously swallowed the interval may be still further 
prolonged Macrcady ^ reports a case in which a gram and a half of strychnine 
and two ounces of tincture of opium were taken , the symptoms of strychnine 
poisoning did not appear until eight hours after, the opium producing narcosis 
in the meantime The opposite extreme is illustrated in a case reported by 
Fegan , ^ a man sucked an egg which, for the purpose of killing vermin, had 
been charged with from two to three grains of strychnine , symptoms commenced 
in from foui to five minutes, and death took place in one hour and a half Hunter ® 
records a case in which the first convulsion occurred within five minutes , and 
Barker* one in which the symptoms began in from three minutes and a half 
to four minutes, after about six grains of strychnine weie swallowed 

The period of survival, after the commencement of the symptoms, is also 
subject to variation In Barker’s case above quoted death took place within 
thirty minutes , m the case of Cook {Req v Palmer, C C C , 1856), the interval 
was only twenty minutes , Christison records a case in which it did not exceed 
fifteen minutes A man aged twenty-one years died m from fifteen to twenty 
minutes, after swallowing, on an empty stomach, between thirteen and eighteen 
grains of strychnine in solution The shortest interval known was m Hunter’s 
c ase, above cited , the patient, a woman of seventy, died five minutes after the 
symptoms first appeared Death may be delayed beyond the two hours above 
stated to be the usual limit of survival , in rare instances it has not occurred 
until three, five and a half, and even seven hours after the poison was swallowed 
Henry * records the case of a man who lived nine hours after taking from seven 
to ten grains of strychnine— eight and three-quarter hours after the commence- 
ment of the symptoms — treatment having been resorted to in the interval 

» The Lancet^ 1882 » Med Time^ and Gaz , 1867 

• Ibid , 1889. • Amer Jovm of Med Sc , 1864. 

‘ The Lancet, 1893 
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An unusual amelioration of the symptoms took place tour hours after the poison 
was swallowed, when the patient seemed so much better as to be out of danger , 
three hours subsequently the spasms again became more frequent, and he died 
from asphyxia in one of the seizures Under exceptional conditions, as when a 
narcotic has been taken along with the strychnine, still longer peiiods of sur- 
vival have been recorded Spontaneous vomiting rarely occurs in strychnine- 
poisoning Nickel 1 records a case in which this exceptional symptom was 
present 

Fatal Dose. — Half a gram of strychnine sulphate has caused death in twenty 
minutes , a little over a grain of strychnine has frequently proved fatal Re- 
covery has taken place after four, five, and even ten grains Two cases are 
recorded in which twenty grams respectively were swallowed immediately 
after a meal , vomiting was at once procured, and m both instances the patients 
recovered In a third case twenty-two grams of strychnine were m the stomach 
for two hours before vomiting occurred, yet recovery took place 

Idiosyncrasy plays an important role m determining the effect produced 
by minimum doses of strychnine , m some instances intolerance to the poison 
IS due to exceptional irritability of the nervous structures towards the alkaloid , 
m others, retarded elimination may be the cause Strychnine is eliminated m 
the urine, faeces, and saliva Whilst making some investigations on this subject, 
the only cases m which the author failed to detect it in the urine of those to 
whom it was being medicinally administered, were two m which incipient 
symptoms of toxic action were produced— a feeling of apprehensiveness, accom- 
panied by muscular twitchmgs, and involuntary jerkmgs of the limbs In 
neither of the cases was strychnine detected in the urine, although it was in- 
variably found m other cases m which similar doses were being taken The 
kidneys, for some reason, failing to eliminate any of the poison, it was eliminated 
by the liver, and possibly the stomach, and passed into the duodenum, where 
some of it would be reabsorbed, the rest being voided along with the faeces 
This made the process of elimination slower, and the continued administration 
of the alkaloid led to its accumulation m the blood, until an incipient physio- 
logical effect was produced Such cases are very exceptional, the rule is that 
speedy elimination by the kidneys takes place Kratter^ found strychnine 
m human urme half an hour aftei administration , in animals, Ipsen * found 
It m three to five minutes after reception Elimination proceeds rapidly , 
Kratter failed to find strychnine in the urine forty-eight hours after its 
administration had ceased, a result with which the author’s own experience 
agreed 

Treatment. — Administer chloroform by inhalation until it is possible to 
introduce the stomach-tube, and with its aid wash out the stomach , otherwise 
an emetic should be given, since spontaneous vomiting does not usually occur 
After emptying the stomach the patient may be kept under the influence of 
chloroform, or chloral hydrate may be given A striking instance of the value 
of chloial hydrate as an antagonist to strychnine is afforded by a case related 
by Jones ^ A man swallowed two threepenny packets of Battle’s vermin- 
killer, which produced typical symptoms of strychnine poisoning , the patient 
did not vomit, nor was the stomach emptied Twenty grains of chloral hydrate 
dissolved m water were injected subcutaneously, followed by a second dose 
of twenty grains, and subsequently by ten grains more , twenty grams were 
also given Dy the mouth as soon as the patient could swallow , recovery took 

^ Vt&idjahrsachr / ger Med , 1906 • Vterteljdf'reschr / ger Med , 1892 . 

■ Wtefier med, Woi^nschr.t 1892 * The Lancet, 1889 
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place If death from asphyxia appears imminent, artificial respiration should 
be resorted to 

Post-mortem Appearances.- The statements as to cadaveric rigidity are 
contradictory In the case of Cook, who was poisoned with strychnine by 
Palmer, the body was found five days after death much stiffer than is usually 
the case — the hands were stiff and firmly closed and the muscles strongly con- 
tracted , in other cases the rigidity has been of the ordinary type and duration, 
the usual interval of muscular relaxation intervening immediately after death 
In Hunter’s case previously mentioned rigidity was not present fifteen minutes 
after death, nor yet three hours after , it was developed to a slight degree 
seven hours after death Internally there are no characteristic appearances 
Hypersemia of the cerebral and spinal meninges has been recorded, and also 
fluidity of the blood, probably due to death occurring from asphyxia 

Chemical Analysis — The alkaloid is to be separated from organic matter by the process 
described in Chapter XXVIII , and weighed if m sufficient amount Chloroform, or a mix- 
ture of chloroform and ether, are the best solvents for extracting strychnine from an aqueous 
solution , it is advisable to precipitate the free alkaloid in the presence of the solvent, and 
to shake out without delay , if allowed to become crystalline the alkaloid is much less 
soluble 

The quantity contained m the various organs is inconstant Tho author analysed some 
of tho viscera and their contents m three oases of suicidal poisoning by strychnine with 
the following ixjsults — In ono, a gram and a half of strychnine (0 1 grm ) caused death 
m about throe hours, the stomach pump being used m the interval , the contents of tho 
stomach yielded a trace only , the liver 0 013 grm , tho urine (278 c c ) 0 005 grm and 
one kidney a trace The second case, poisoned with a similar dose, also died withm three 
hours, but without evacuation of the stomach , only the stomach and its contents (90 c c ) 
were obtained , treaUid separately, both yielded evidence of the presence of strychnine, 
but not m weighablo amount The third case was poisoned with a sixpenny packet and 
died in about two hours without the stomach being evacuated , as m the last case only tho 
stomach and its contents (165 c o ) were obtained , the stomach yielded sufficient strychnine 
for identification and no more, but from its contents 0 078 grm (1 2 gram) was obtamed * 
Tho discrepancy between tho last two cases is very striking m neither was tho stomach 
evacuated, yet m ono tho contents yielded a mere trace, and from the other more thaa 
half tho amount probably taken was isolated, a double packet of tho vermin killer havmg 
been swallowed It is noteworthy tliat, although the stomach contained such a large amount 
of the alkaloid after death, the viscus itself yielded a mere trace Tho absorption fate 
of tho stomach is much slower than that of the small mtestmes , this is especially tho case 
as regards strychnme Moltzer* found that if six to ten milligrammes of strychnine are 
introduced into tho full stomach of a rabbit clonic spasms occur within a short time, but 
if the pylorus be closed before tho introduction of the poison — the circulation bemg good 
and tho vagi intact — as much as two hundred milligrammes of strychnme may remain m 
the empty stomach for many hours without produemg any effect vStrychnme is absorbed 
the quickest by the pharynx, nearly as quickly by the rectum, the small mtestmes coming 
next , the ossophagus absorbs it but little better than the stomach Tho delay m the 
onset of the symptoms when an opiate has been taken along with the strychnme is probably 
due to quiescence of tho stomach, mducotl by the opiate, with consequent retention of the 
strychnine m a feebly absorbent viscus , the symptoms only develop when some of the 
poison finally makes its way mto tho small mtestme 

After absorption, the blood and the liver contain the largest amount of strychnme, 
the firm organs — as the kidnejs — yield much less Tho theory that the liver acts as a 
magazmo and stores up strychnme is probably mcorrect , it is more likely that the relatively 
large amount usually found m it is dependent upon the vascularity of the organ 

As previously stated, strychnine resists the mfluonce of surrounding putrefaction to 
a very considerable degree Wolff • commumoates a case m which strychnine was detected 
m an exhumed corpse three hundred and twenty-two days after the reception of the poison 
Prescott * quotes a case m which it was found m the stomach, liver, and mtestmes m a body 


^ Med Chron , 1889 • Exntge FaUe von Strychmniergif- 

*Joum of Experimental Medictnct 1S9Q iung Dissert , 1^67 

* Organic ArudysiSt 1887 
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exhumed one year and three days after death In a case recorded by Haw ^ it was found 
nearly ten months after burial In another case it was found six months after burial As 
colliquative putrefaction m the remains of a pemon who has died from strychiune does not 
neoessanly render the detention of that poison impossible, Ipsen * suggests that in cases 
of exhumation any transudation fluid present in the coffin, together with all impregnated 
portions of clothing which surround the bodj , m addition to the viscera, should bo submitted 
to analysis 

Tests. — If a minute drop of a fluid containing strychnine is conveyed by 
the tip of the finger to the tongue, a characteristic bitter taste will be per- 
ceived unless- the alkaloid is in very small amount, and its bitterness is masked 
by the presence of some substance possessing a strong, penetrating taste , this 
test should never be omitted when searching for alkaloids, and should precede 
chemical tests A fragment of strychnine thoroughly mixed on a colour slab with 
a couple of drops of strong sulphuric acid undergoes no change of colour , if a 
few granules of manganese dioxide are then stirred m with the point of a glass 
rod, a blue colour which rapidly becomes purple and more gradually changes 
to orange-red, is produced Lead peroxide, potassium dichromate, potassium 
permanganate, and other oxidising agents give the same reaction, but man- 
ganese dioxide IS to be preferred on account of its slower action and freedom 
from any embarrassing intrinsic colour On this ground ceric oxide has been 
lecommended, as when pure it has little colour of its own , it is usually con- 
taminated with didymmm, however, which imparts a browmsh-red hue almost 
as pronounced as that of lead peroxide , ceric oxide is much slower in its action 
than any of the other reagents mentioned Mandclm’s reagent, consisting of 
a drop of a solution of ammonium vanadate m strong sulphuric acid (1 200), 
yields the same colour reactions as manganese dioxide If a mixture of strychnine 
and sulphuric acid is placed on a piece of platmum-foil connected with the 
anode of a voltaic couple, on touching the liquid with a platinum wire which 
forms the cathode the same colour reactions are produced as with manganese , 
by means of this, and the manganese test, the merest trace of strychnine — 01 
milligramme — may be identified If strychnine is heated with dilute nitric 
acid, and a crystal of potassium chlorate is added, a scarlet colour is produced, 
which becomes brown on the addition of ammonia- water 

The physiological test may also be tried by injecting a few drops of a sus- 
pected solution into the dorsal lymph-sac of a small frog, and then placing it 
under a glass shade , if the solution contains but a minute quantity of strych- 
nine, tetanic convulsions occur m a few minutes After the convulsions have 
once occurred they may subsequently be provoked by rapping the shade, or 
the table on which the frog is placed 


BRUCINE. 

Brucine (Cj^HjoNgOj) is found associated with strychnine in Nux Vomica and in the 
St Ignatius bean * In water it is more soluble than strychnine , it is also soluble m alcohol 
and m chloroform, but not m ether In solutions of equal strength brucine has a muoh 
more bitter taste than strychnme Its toxio effects are similar, but its physiological action 
IS only about one twenty fourth that of strychnme Mays ® states that with frogs the con- 
vulsions are later m commg on with brueme than with strychnme, and that even with a 
lethal dose they may be altogether wantmg Rothmaler * found that with rabbits, although 
the fatal doses of brueme and strychnme are as 32 to 1, tetanic spasms are produced bv 


^ The Lancet, 1899 * Vterteljahrsechr f ger. Med , 1894 

^Journ, of Physiol, 1887 

* Vtber die Wirkungskraft von Strychnin und Brucin, 1898. 
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relatively smaller doses of brucme than of strychnme Mice are endowed with a remarkable 
immunity from the action of brucme m comparison with that of strychnme, the relative 
fatal dose being as 140 is to I Brucme, not bemg accessible to the public, is practically 
unknown as a poison 

Symptoms and Treatment, as m strychnme poisonmg 

Tests. — Nitno acid added to a fragment of brucine produces a bright blood red colour 
which 18 destroyed by an excess of stannous chloride If, after addmg the nitric acid, the 
product is mixed with a little water and solution boiled, and then allowed to cool, the red 
colour IS changed to purple on the addition of stannous chloride or of sodium thiosulphate , 
ammonium sulphide produces a similar but loss characteristic reaction, and, if the reagent 
IS m excess, free sulphur is precipitated Sulphomolybdic acid or Frohde’s reagent (pre- 
pared by dissolvmg, with the aid of a gentle heat, a centigramme of molybdic acid or of 
sodium molybdate m a cubic centimetre of strong sulphuric acid) gives with a fragment 
of brucme a pink or yellowish brown colour which changes to green or blue Sulphovanadio 
acid produces a yellow, changing to orange rod A solution of ammonium selenate in 
strong sulphuric acid produces a pink colour, changing to yellow 


NUX VOMICA. 

The seeds of tlie Strychnos nux lomica are exceedingly hard and tough, 
and are too large to be swallowed whole unless with considerable eftort , the 
powder, the extract, and the tincture of the seeds have produced toxic effects 
resembling those of strychnine The symptoms are usually longer in appearing 
than when strychnine is taken , m one case a man swallowed about five drachms 
of nux vomica and was not affected for two hours, when he quickly died con- 
vulsed Thirty grains of the powder and three grams of the extract have proved 
fatal Hale ^ relates the case of a woman who died two hours after swallowing 
SIX drachms of tincture of nux vomica Stevenson ^ records the recovery of a 
boy of twelve after taking about eight grains of the extract, both strychnine 
and brucine being detected m the urine 


COCCULUS INDICUS. 

Cocculus Indicus, or Levant nut, the fruit of the Anamirta cocculus, contains 
an active principle picrotoxin, along with other bases 

Picrotoxin (Cj 2 Hi 40 a) is a colourless, neutral, crystalline body which does 
not form salts , it is not very soluble in water, but is freely soluble in alcohol, 
ether, and chloroform , it is odourless and has an intensely bitter taste Picro- 
toxin acts as a gastro-mtestmal irntant, and is a stimulant to the motor centres 
of the brain and cord In small toxic doses it produces a tendency to stumble 
and reel— as in alcoholic intoxication — ^followed by stupor , in large doses it 
produces clonic spasms like those due to strychnine Picrotoxm is eliminated 
m the urine 

Fatal poisoning by cocculus indicus is exceptional, probably not more than 
a dozen instances being recorded Sozmsky® relates the case of a man, aged 
thirty-nine, who drank by mistake several ounces of whisky in which cocculus 
indicus berries had long been steeping, the mixture being intended for killing 
vermin When seen an hour after, he had vomited once , he was unconscious, 
and had powerful general convulsions every five minutes, each convulsion, 
which commenced by twitching of the left corner of the mouth and a cry like 
that of an epileptic, lasting about two mmutes with considerable opisthotonos , 
between the attacks there was complete muscular relaxation The pupils 

^ Brit Med Joum , 1899 • Ouy’e Hoap Bepa , 1868 

» Med Newa, Phil . 1891. 
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^vrere contracted, and the respirations were slow, but the heart was not much 
iffected , profuse perspiration and diarrhoea were present, and death took 
place in three hours from exhaustion and failure of respiration Shaw ^ records 
jhe case of a man who purchased, as he supposed, wild cherries, but which 
proved to be cocculus indicus hemes , he put them into a bottle and filled it 
vith brandy, and from time to time drank small doses without ill effect One 
[Homing he drank a considerable quantity and afterwards felt dizzy and sick , 
lie produced vomiting by tickhng his throat, but a few minutes after he fell 
in the floor m convulsions and became unconscious , the convulsions continued 
for thirty minutes, when death took place , at the necropsy nothing abnoimal 
vas found except congestion, in patches, of the mucous membrane of the stomach 
Swift 2 relates the case of a woman who died tetamcally convulsed three-quarteis 
if an hour after swallowing an alcoholic infusion of cocculus berries the pupils, 
ivere minutely contracted and the temperature was elevated 

Recovery has taken place even after veiy threatening symptoms Dutz- 
inann ® records the case of a man, aged sixty, who crushed some of the berries 
ind swallowed a handful , half an hour after he fell to the ground, vomited, 
perspired profusely, and was unconscious the temperature was elevated, the- 
pupils were normal in size but reactionless, the pulse was 80 and full, and the- 
respirations were laboured and quickened He then had convulsions, which 
were attended with foaming at the mouth, and cyanosis , the pulse rose to 110 , 
recovery took place, but pain and oppression in the chest were felt for some days 

Death has taken jilace m consequence of the external application of the- 
poison Thompson * states that a child, aged six, who had prurigo of the scalp- 
ind was infested with vermin, was treated extei nally with an alcoholic solution 
prepared by infusing one pound of cocculus indicus berries m three gallons of 
alcohol , half an hour aftei, tetanic spasms came on, dunng which the pupils 
contracted to the smallest size, dilating in the intervals between the spasms , 
the spasnu could be produced by touching the eyelid , they continued for six 
hours, when the patient died The necropsy yielded negative results Another 
child, to whom a similar application was made, also had clonic spasms, but 
she recovered In all these cases the convulsive action of the poison completely 
eclipsed any gastro-entcnc symptoms that might be present , in many ways, 
the effects closely resembled those of strychnine, even to the reflex excitation 
of the spasms, and they corresponded to the action of picrotoxin on animals 

A minor degree of poisoning by cocculus indicus, called “ hocussing,” haa 
occurred from its surreptitious administration in admixture with alcohol in 
order to produce a helpless condition of stupor favourable to the perpetration 
of robbery from the person Formerly low-class publicans sometimes added 
small quantities of cocculus indicus to beer in order to increase the intoxicating 
effects of the beverage, and thus obtain for it a fictitious reputation for alcoholic 
potency 

Treatment. — Evacuate the stomach by the tube or an emetic If clonic 
spasms are present chloral hydrate may be given, or chloroform admmistered as 
in strychnine-poisoning , artificial respiration may be necessary In the minor 
degree of poisoning evacuation of the stomach with symptomatic treatment 
will probably be sufficient 

Chemical Analysis — Piorotoxm may be shaken out of acid solution by ether or- 
Dhloroform 


1 Med. Newe, Phil , 1891. » Wtener Med Presae, 1869. 

* New York Med Joum., 1897. * Med. JExamtnert Phil , 1852. 
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Tests. — Piero toxin is not precipitated by phosphomolybdic acid, nor by a 
solution of iodine It is dissolved by concentrated sulpburic acid, producing 
■a yellow colour, which changes to black on heating If picrotoxin is mixed with 
three times its weight of potassium mtrate, and the mixture is moistened with 
a few drops of sulphuric acid, and then excess of a strong solution of sodium 
hydroxide is added, a brick-red colour is produced Picrotoxin reduces Fehlmg’s 
solution 

OPIUM AND ITS ALKALOIDS. 

Opium.-" The inspissated juice of the Papaver sommferurn contains a large 
number of alkaloids and alkaloidal substances, several of which possess powerful 
toxic properties Morphine is the alkaloid to which opium owes its potency 
as a poison , next in importance come narcotine and codeine, which act as 
hypnotics, but are much less powerful than morphine Thebamc, another 
alkaloid, and apomorphme, a derivative of morphine, act in a totally different 
way, the first is a convulsive and the second an emetic With the exception 
of morphine, the alkaloids of opium rarely come under the notice of the toxi- 
cologist , but one other substance- -mecomc acid — on account of its constant 
presence m opium and its characteristic reactions, is frequently sought for 

The following are the more important oflioial preparations of opium and morphine, 
with their strengths —Extractum Opu Liquidum, 1 75 per cent of morphine , Pilula 
Plumbi cum Opio, 1 of opium m 8 , Pilula Saponis Composita, 1 of opium m 5 , Pulvis 
IpecacuanhiB Compositus, 1 of opium in 10 Tinctura Opu or Laudanum, 1 05 per cent 
of anhydrous morphine Nepenthe is a non official pioparation of opium, one third less 
strong than Tinct opii 

Morphine (Ci^HigNO^) is a colourless crystalline substance, which has a 
bitter taste and an alkaline reaction It is slightly soluble in cold water, more 
soluble in hot water and in ethyl alcohol, and freely soluble m amyl alcohol, 
especially when hot , it is also very soluble in acetic ether , m ethylic ether 
and chloroform it is but feebly soluble The salts of morphine are freely soluble 
in water and spirit 


Acute Poisoning by Opium and Morphine. 

Symptoms. — Excitation of the higher nerve-centres is the first result of the 
reception of a poisonous dose of opium or of morphine , with opium it occurs 
in from half an hour to an hour after the dose is swallowed , with a salt of mor- 
phine m solution the interval is less — from a few minutes to a quarter of an hour 
The excitation may show itself by producing accelerated action of the heart, 
flushing of the face, and a feeling of increased mental activity accompanied 
by exhilaration of spirits, or it may simply cause physical restlessness, its 
duration is short, and it is succeeded by an opposite condition of depression 
of the nerve-centres A sensation of lassitude, oppression in the head, giddiness, 
and a strong desire to sleep steal over the patient, who becomes more and more 
drowsy and less capable of responding to external stimuli , before this stage 
IS reached the pupils are contracted, the stupor subsequently deepens into 
profound coma In the earlier stages of insensibility the patient may be partially 
roused by being shaken and loudly spoken to , when the comatose condition 
18 reached no external stimulus evokes any response The muscles are relaxed, 
the surface is cold and moist, the features are shrunk and pallid, or cyanotic, 
the pupils are exceedingly contracted, the pulse is slow and compressible, and 
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the breathing is laboured, irregular, and stertorous, although the patient 
now presents all the appearance of a dying person, recovery may take place 
If the case goes on to a fatal issue, the breathing becomes more embarrassed 
and may assume the Cheyne- Stokes type, mucous rales are heard, the pulse 
becomes more irregular and scarcely to be felt, the cyanosis deepens, and the 
face looks still more ghastly, the jaw drops, and but for the hard-drawn breaths, 
the appearance is that of a corpse Twitching of groups of muscles is often 
observed, and at this final stage the pupils may be dilated — death is then 
imminent The heart may continue to beat for a short time after respiration 
has ceased 

To epitomise m sequence the effects of a poisonous dose of opium — After 
a fugitive preliminary excitation the mental energy is progressively lowered 
until it fades into unconsciousness , voluntary movements are paralysed , the 
spinal reflexes are abolished , the respiratory centres succumb, and lastly, 
the heart fails In the early stage the respirations are accelerated and the 
pulse is quick and small , later the respirations are slow and stertorous and the 
pulse IS slow and full The usual interval between the reception of the poison 
and death is from SIX to twelve hours. 

Certain other symptoms may be present If opium or the tincture has 
been taken its odour may be perceived m the breath Vomiting may occur, 
and very exceptionally relaxation of the bowels , almost invariably the opposite 
condition — constipation — obtains A tendency to closure of the pylorus exists, 
due to central paralysis of the motor fibres of the vagus (Baas) ^ The urine 
and the saliva are suppressed m the later stages , sometimes the urine is simply 
retained from paralysis of the bladder, but the low blood-pressure and the 
excessive peispiration leave little for the kidneys to do, so that the quantity 
of urine is lessened, although from accumulation the bladder may be full The 
urine is usually alkaline and is deficient in chlorides The only secretion which 
IS not diminished is the sweat, and this is usually increased from first to last 

Amongst symptoms of an exceptional character are — dilatation of the pupils 
in the earlier stage, apart from that which may occur immediately before 
death , acceleration of the pulse in the late stage, which has been known to 
alternate with, or to replace, the usual slow pulse , spasms or convulsions 
of a tetanic character, which are less unfrequent in the case of children than 
in adults The action of opium on the cerebral cortex is to increase its motor 
irritability , this, so far as the evidence afforded by faradic stimulation goes, 
has been proved by Unvetricht ^ Direct stimulation of the cortex, which under 
normal conditions would determine the occurrence of simple motor impulses, 
liberates them so freely when it is under the influence of opium as to give rise 
to convulsive movements , the condition produced by opium is the opposite 
of that due to ether, chloroform, and chloral hydrate, by which the cortical 
irritability is lowered In children the nerve-cells have not fully acquired 
their self-inhibitory capacity, it is therefore easily broken down during a state 
of increased irritability, in adults opium poisoning, accompanied by trismus 
and general spasms of a clonic, strychnine-like character, is an extremely rare 
occurrence 

A morphine hahtue, aged forty-three, swallowed, within twenty-four hours, 
576 grams of morphine hydrochloride, of which he swallowed 2(X) grams within 
two hours of his death The symptoms produced were of a tetanic character, 
and the usual comatose condition did not develop * 

1 Deutsch ArcK f. kltn Med , 1904. » Cevtralhl. /. khn, Med , 1891, 1892 

• The Lanceit 1906 
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In venj exceptional instances morphine produces profound coma within 
a few minutes after it is swallowed, followed by death in forty minutes or an 
hour , in other exceptional cases the advent of the symptoms is delayed for two 
or even thr( e hours, and death may not take place for more than twenty-four 
hours 

A notew oithy condition has been observed in severe cases of opium poisoning , 
partial recovery from the urgent symptoms has taken place to such a degree 
as to remove all apprehension, and then, after several hours’ interval, the patient 
has reia[)sed into coma and died , as suggested by von Boeck,^ it is probable 
that rem w ed absorption of the poison takes place under the influence of increased 
bloofl-jiressure In other instances patients who recover from the immediate 
symptoms suecumb after a much longer interval, possibly of several days, in 
such cases tlie fatal issue is probably as much due to cardiac disease as to the 
poison When recovery takes place it is, as a rule, complete, but in rare instances 
se((uela0 have been recorded albuminuria was present on the third day after 
the acute symptoms in a case recorded by Oliver, ^ and at about the same period 
in a case lecorded by Huber ^ A unicjue case is reported by Scheiber,^ m which 
acute poisoning produced by the subcutaneous injection of morphine was followed 
by psychical disturbance, aphasia, and by the formation of bed-sores 

Fatal Dose- Adults -Four grams of opium in one case, and two drachms 
of the tincture m another proved fatal Recovery has taken place after three 
ounces of the tincture, (‘cjual to mnety-ninc grains of opium (Burgess ®), and as 
recorded by Boav stead,® even aftci eight ounces of laudanum were swallowed 
by a woman aged thiity-eight, who was not discovered for fourteen hours 
after she took the poison One grain of morphine hydrochloride has caused 
death recovery has taken place after thirty, thirty-six, and in one instance 
fifty-one grains, of which the greater part remained in the stomach thirteen 
hours (Morse) In a case repotted by Bonjean ^ a young man swallowed fifty- 
five giains of morphine acetate in solution the stomach not being evacuated 
for upwaids of two and a half hours most dangiuous symptoms followed, 
but lecovery took jilace Recovery has taken place after the hypodermic 
injection of probably about twelve grains of morjihine (Pope)® On the other 
hand, severe toxic symptoms have followed considerably less than the maximum, 
jiharmacopoeial dose Mandl ® reports the case of a man who, ten minutes 
after a hypodermic injection of one-sixth of a gram of morphine hydrochlorate, 
suddenly became convulsed and then profoundly insensible with cyanosis , 
Cheyne-Stokes breathing followed After four hours’ continuous treatment 
the patient recovered consciousness, but he remained amnesic till the following 
day Disease of the kidneys, especially cirrhotic kidney, predisposes to a fatal 
issue fioiii opium or morphine 

Infants. It is well known that infants are susceptible to the influence of 
opium to an extraordinary degree , on more than one occasion a single drop 
of laudanum has been recorded as fatal A dose of paregoric equal to the nine- 
tieth of a gram of opium, and in another case a dose of Dalby’s carminative 
equal to half a minim of laudanum, are stated to have caused death , as regards 
such very minute doses as the two last named, there is reasonable ground for 
doubt, since the preparations concerned are made from crude opium, containing 

* Ztemmasen's Cyclop , Bd 17 * Dublin Joum of Med Sc , 1892 

* Oaz del Hopitaux, 1871 • The Lancet, 1873 

> Zeitschr f kltn Med , 1889 » Annalea d’Hygi^ne, 1846 

* Ibid , 1888 « The Lancet, 1894 

• Wiener med. Wochenachr., 1899 
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an unknown percentage of morpliine Recovery in an infant three months 
old IS recorded by Bramwell,^ after a teaspoonful of lauddnum (vomiting occun ing 
soon after it was swallowed) Chamberldin ^ witnessed the recovery of an infant, 
SIX days old, which had swallowed a powder containing a gram and a half of 
oinum , two hours afterwards it ivas apparently dead, breathing having ceased , 
artificial respiration was kept up foi three hours, and in twenty- four hours the 
child was qmte well Morgan ® saw an infant, one month old, which was coma- 
tose after three drops of laudanum, and the bieathmg gradually ceased , aiti- 
ficial respiration was kept up almost continuously for thiee hours, and recoveiy 
took place after complete unconsciousness had lasted foi fortj-hve hours 
Fothenngham^ records the recovery of an infant, thiee months old, after one 
fluid drachm of the pharmacopoeial solution of morpliine hvdrochloiate Egan ^ 
reports recovery in an infant seven months old, after one giaiii of morphine 
hjdiochloride , vomiting, induced by emetics, did not commence until two 
hours after the ])oison was sw^allowed Electricity and aitificial lesjnration 
were jiersistcntly resorted to for more than seven hours The infant w^as quite 
lively the following day 

Preparations of opium have caused death from external aiiplication, but 
])robably not without the skin being broken , moiphine s])iinkled on an open 
sore has proved fatal 

Treatment.- If the poison has been swallowed tlie stomach -tube* should 
be used, and the stomach well washed out, in default, an emetic may be ad- 
ministered by the mouth or apoinorphme ma} he injected suIk ntanoouslv 
Persevering attempts should be made to louse tlu patient bv exteinal stimiila 
tion , the faradic current, applied to vaiious paits of the body with a win 
brush, IS an efficacious stimulant In the sciv/c foims ot poisonimr walking 
the patient to and fro between two assistants mav be lesoited to in such 
cases the cold douche and pciambulatmg the patn nt may be sufficient but 
the foimor should nevei be used when the suiface is cold, nor should the lattei 
be carried to excess, <o as to exhaust the strengtli sc?c/c cosc9 if ?s woi^io 
than uselrss to drag a Lon\ato<^e individual ahout When tlu' coma is piofound, 
aitificial respiration may be needed, this constitutes a mo^^t laluahlv aid to 
recovery it may b( supplemented by faradic stiiuiil.ition of the jihrcnics, 
and, if there be much cyanosis, by the mh.ilation of owgmi Ammonia may 
be applied to the nostiils m the form of smelling-salts tin* vapour of ammonia- 
water should not he used, it is too iintating to the respiratoi v mucous membrane 
Hot coffee may be given by the mouth if the patient ran swallow , if not it 
may be administered by the stomach-tube ot as an enema Moor ® recommends 
the administration of ten to fifteen grains of potassium permanganate dissolved 
m SIX or eight ounces of water, to be repeated three oi foui turn's at half-hour 
intervals , if opium or the uncombined alkaloid has been taken, tlie solution 
of permanganate should be acidulated with a little sulphuiic acid Moor found 
that potassium permanganate oxidises morphine even in the presence of othei 
organic matter- This has been confirmed by Luff,*^ who found that when threi 
grams of morphine acetate were mixed with six ounces of vomit, and the mixture 
was treated with four grains of permanganate dissolved in four ounces of water 
no morphine could be extracted from it As shown by Thornton’s and Holder’s ® 
experiments on dogs, it is useless to inject this antidote hypodermically but, 


^ Boston Med Joiirn , 1887 
® The Lancet, 1889 
® Boston Jovrnal, 1858 
* Bnt Med Jovrn , 1898 
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’ Bnt Med Journ , 1896 
* The Therapeutic Gazette, 1898 
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after poisoning by hypodermic injection of morphine, Luff recommends that at 
intervals the stomach should be washed out with a weak solution of perman- 
ganate in order to oxidise any of the poison which may be excreted into it 
Potassium permanganate should not be administered in very concentrated 
solution, ‘•mee it may act as an irritant, or even as a corrosive (S(‘e 414 ) 

One-twelfth of a grain of atropine sulphate, injected hypodermically, is recom- 
mended for the purpose of stimul.iting the respiratory centres, but its utility 
IS doubtful, notwithstanding tlu‘ number of successful cases in which it has bi en 
used (See seition on \ntagonisins of Poisons) Hypodcimic injcitions of 
( tin 1 are tfhcacious Sli\(hnine is strongly advocated by some Lucatello ^ 
had a case in which a patient swallowed about forty-five grams of opium and 
twenty-two giains of moiphine suljdiate on an empty stomadi notwithstanding 
which symptoms did not ajiiuai for an hour Breathing having nearly ceasecl, 
artificial respiiation, with faradisation of the phremc.s, was resorted to, but 
without eflect, undei the mfliK nc( of hypodcimic injections of stiyclmmo 
respiration was lesimied 

Post-mortem Appearances.-- Ajra it fiom disco\ery of the poison m the 
body, the jiost-moitem iiuIk ations are not characteiistic When opium itself 
has hern swallowed, its odoui may be perceptible in the stomach , if the organ 
has been well Avashed out wnth the tube, or cleared wnth emetics, or if moiphme 
was taken, this indication will be absent Injection of the gastric mucous 
membrane has b('en described , it is by no means constant, and, when piesent, 
IS probably due more to the treatment than to the jroison Hypcieemia of the 
brain and its membranes is not imfrequent, and m addition there may be a^dema 
into the subaiachnoid space and the ventricles The amount of blood m the 
lungs varies the^ may or may not piesent the appearance associated with 
d('ath from as})hy\ia The blood has been found dark and fluid , it has also 
been found coagulated 

Chemical Analysis — The difficulty wlucli attends the isolation of morphine from the 
organs and tissues of those poisoned by it has led to the supposition that it undergoes 
decomposition m the living organism Some investigators state that it is elimmated as 
such m both urine and faicos , others have failed to find it m tlie urine, but have detected 
it m the fvees , others agam have found oxidation products — as oxidirnorphme — m the 
mine, and hold that morphine is entirely changed m passing through the body 

When the delicacy and the distmctivemss of some of the reactions of morphine are 
taken into consideration, the undoubted difficulties that surround its detection m the organs 
of those who have succumbed to its influonco require explanation Neglecting for the 
moment the (question of decomposition of morphine within the organism, there are one or 
two errors of jirocedure which may prevent its recognition Ono is excess of acid m the 
fluid used to extract the alkaloid from organic admixture , another is tho use of too high 
a temperature for tho purpose of evajiorating tho solution obtained , when these two 
adverse conditions are combined, the probability is that small amounts of morphmo which 
originally may bo present will be decomposed and rendered incapable of recognition by 
the usual tests Further, delay in shakmg out alter alkalisation, and the use of an inap- 
propnato solvent, such as ether, impedes or jirevents extraction , if tho aqueous solution 
is over alkalisod with sodium or jxitassium hydroxide, morphine is redissolvod, and mmute 
amounts cannot be shaken out bv any solvent The only solvents that can be depended 
upon to take up morphine from ncutrel or slightly alkalmo aqueous solutions are — amyl 
alcohol (preferably hot), meta c resol, and acetio ether As a solvent amyl alcohol is the 
b(8t, but it 18 disagreeable to work with, its evaporation demands a relatively high tempera 
tui-o, and, as met with in commerce, it is liable to contam resinous substances which may 
vitiate tho results Udransky ® attiibutos the formation of coloured and resmous products 
in amyl alcohol to the presence of furfural, from which tho alcohol can be purified, but the 
])rocess IS troublesome Tho solvent action of amyl alcohol on urea and extractives 


^ Rivista Uahana, 1888 


* Zeitschr / physiol Chemte, 1889 
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constitutes a further objection Worinley ^ found that although amyl alcohol is noaily in- 
soluble in water, 100 volumes of it agitated with water measure 109 volumes after the liquids 
have separated , he also found that amyl alcohol dissolves a certain amount of the salts 
of morphine from aqueous solution, the acetate more freely than the sulphate or the hydro 
chloride, but that the amount is diminished il the alcohol is picviously saturated with 
water As the lesult of a immber of experiments, m which morphine was successfully 
extracted fiom uimc with hot amyl alcohol, Wormley states that the presence of urea con 
stitutes an almost lusuptrablo difficulty as ngards purification of the alkaloid Acetic 
ether is not free from objections , it is soluble in water to a tonsidcrablo extent (1 in 10), 
and disiiolvos extractives frecdv 'fho most tonvenu nt solvent consists of a mixture of equal 
paits of acetic and eth\lic etheis, well washed by being shaken with watei Alkalisation 
with sodium bi( arboiiato (excess of which docs not ledissolvo moifihino) should bo effected 
in the presence ot the solvent, and exti action aceomjilishod without delay , if time is allowed 
tor the precipitated moiphino to lx come crystallme, it is much more resistant to the action 
ot all solvents (Vmsult Tickle’s ^ paper on the extraction ot morphiiK by meta cresol 

Tests. A aiop of stionit; mtiR ncid added to a fragment of moiplinie pio- 
duces an orange-ied coloui If a little of the alkaloid is dissolyed in concentrated 
hnl[)huric acid and allowed to stand for fifteen to eighteen hours, and then tieated 
with nitric acid a blm'-a lolct colour, which changes to blood-red, is produced 
(Husenicinn) Sulphomol}'bdic acid (se(* test for brucine) pioduces a reddish- 
purple, which changes to blue this and the previous test are the most delicate 
and coin lusive foi mor phine , they will react to 0 1 milligramme It is important 
to note that the niUial colour-change is the one that is distinctive, the sub 
sequent changes aie common to seveial alkaloids If a fr.igmmit of morphine 
18 mixed with a couple of chops of stiong sulphuric acid no coloration, or but 
the faintest pink is pioduced, the addition of a little ammonium selenatc 
develops a jiale vellow which changes to light gieen, sap-green, and brown 
A small eijstal of potassium bichromate, added to morphine dissolved in a 
drop of strong sulphuiie acid, yields a green colour If a little lodie acid is dis- 
solved in a cubic centimetre of water m a test-tube, and an equal volume of 
carbon bisulphide is added, agitation produces m it no change of colour, the 
addition of a drop or two of solution containing morphine liberates iodine from 
the iodic acid, and on gentle agitation the carbon bisulphide, dissolving the free 
iodine, IS tinged pink or rose-ied A drop or two of a solution of feme chloride 
added to a strong solution of a salt of moiphine pioduces a blue colour, if 
the reagent is in excess, the colour will be green, with morphine mcconate 
this test produces a daik red -the reaction of meconic acid, which displaces 
the blue of the morphine Reichard ® mentions anothei reaction for morphine 
On adding a trace of the alkaloid to a little titanic acid (T1O2) dissolved m con- 
centrated sulphuric acid, an intense blackish-brown coloration is produced 
which becomes 1 eddish-brown on agitation 

Meconic Acid may be tested for when the presence of opium, in which it 
exists m combination with moi|)hine, is suspected As just stated, it gives a 
red colour with ferric chloride , the colour is not destroy ed by mercuric chloride , 
with lead acetate it gives a white precipitate which is soluble m nitric acid 

Elimination of morphine to a great extent takes place by the bowels, to a 
lesser extent by the kidneys , some experiments niacle by Alt * at the instiga- 
tion of Hitzig show. 111 a striking way, the part played by the stomach in the 
process of elimination A subcutaneous injection of morphine was given to 
a dog , m about four minutes after, the animal vomited, and the vomited matter 
was found to contain morphine Further experiments show that, soon after 
morphine is subcutaneously introduced into the system, its elimination is 

^ The Chemical News, 1S90 ^ Ze‘tschr f anal CAew,1903 

2 Fharm Journal, 1907 * Berliner klin Wochenschr , 1889 
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commenced by the gastric mucous membrane even when the stomach is empty 
and IS continued until at least half of the dose injected is thus removed from the 
ciiculation, and is eventually voided with the faeces , a portion of the alkaloid 
IS said to be excreted in the bile Bougers ^ found that brucine, veratnne, 
cafEem, quinine, antipyrm, salicylic acid and other substances, when admini- 
stered either subcutaneously or by the bowel, are eliminated by the stomach 
In lelation to such expeiiments Nencki^ shows, from observations made on 
a dog which had a gastric fistula, that unless they are conducted with pure 
gastric juice an erroneous conclusion may be drawn, because, if bile be present, 
the leaction of the substance vsought for might be obtained although the sub- 
stance was not excreted by the stomach In some experiments of the author’s, 
conducted with the excretions from patients taking large medicinal doses of 
morphine, th(‘ alkaloid could always be detected in the fajccs and occasionally 
m tin* urine, it is exceedingly difficult, however, to obtain morphine in the 
crystalline foim, either from the tissues or the excretions of those who have 
been subjected to its influence Morphine is excreted in the milk of women 
during lactafion Rosenthal ^ finds that morphine is eliminated in the saliva, 
and also that to some extent it may accumulate m 1 lie s^sttmi 

The qu(stioii of the decomposition of morphine in the oiganism mmst be 
regarded as undetermined , it is probable that some may he ehangi'd into oxi- 
dimoi])him‘, or othei derivative or tombination of the alkaloid For a chrono- 
logical account of investigations on the subject, see Tauln r “ Ueber das 
Shicksal des Moiphms im thieiischen Oigamsmus ” 


Chronic Poisoning by Opium and Morphine. 

The habitual use of opium in gradually increasing doses pioduces an extra- 
oidmaiy degree of tolerance towards it, the practice of this habit is known 
as opium-eating or morphinism. According to Faust ^ the acijuisition of this 
habit IS not clue to blunting of the tissues towards the action of morphiiu*, 
but to a giadually increasing power of the tissues to destroy the drug Thus 
he found 70 per cent of the early closes in the fseces , subsei^uently the amount 
became less, and evimtually none at all was found The morphine habit is 
fiecjuentl) oiiginated by the legitimate use of opium to relieve pain, and is 
aftcnvaicls (ontinuid on account of the agreeable sensations it produces, and to 
banish the fi'eling of dejuession which is experienced as soon as the effects 
of the diug pass off A morphine halnhie quickly loses his moral perception, 
and will ch'seend to the lowest level of unblushing deceit m order to satisfy his 
( raAings wdien fully under the influence of the habit his moial fibre is disinte- 
grated 111 all directions , ethically he is a coward, and avoids all methodic 
mental effort , if taxed with taking opium or morphine, he will deny the im- 
putation with an earnestness and apparent sincerity that would convince 
anyone unacquainted with the facts Physical symptoms develop after a time 
visceral neuroses are evinced by the recurrence of violent pains in the region 
of the stomach and abdomen, which might be mistaken for those due to the 
passage of gall-stones , attacks of vomiting resembling gastric crises occur, 
and the bowels may be relaxed from time to time The appetite is capricious 
and defective , considerable — sometimes excessive- emaciation takes place, 
and the jiatient looks shrunken and pallid in the face, like one suffering from 

^Arch f exp Path , m5 ^ Centralhl f kltv Med , 1893 

Kirch, f exp Path , 1895 * Arch / exp Path v Parm , 1890 
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malignant disease , the latei symptoms resemble those due to peripheral 
neuritis parsesthcsise, neuralgia, trembling of the hands and ataxic gait, with 
numbness of the feet and tips of the fingers 

The introduction of the hypodermic syiinge has placed a convenient mode 
of self-adimmstration of morphine within the leach of those disposed to make 
use of it When the rapidity with which the system is biought under the 
influence of morphine injected subcutaneously is taken into consideiation, 
the enormous doses that can be tolerated without producing the usual toxic 
cflects are veiy astonishing Stuait ^ records a case in which forty grains of 
morphine acetate weie injected daily for months, even this amount has been 
exceeded 

T}i<‘ best treatment is to cut off the supply at once This demands (Uther 
gieat lesolution on the part of the patient, or the bunging to b(‘ar of ver> power- 
ful moral control on the jiart of a second person (which is seldom available), 
oi, lastly, physical lestraint Conditions may exist which render giadual 
deprivation iK'cessary, but the process is tedious and unceitain , when there 
ajijiears to be dangei of coUaps(‘ from sudden total deprivation withdiawal 
of the drug in from six to twelve days may be resorted to Unless there is some 
very cogent reason for doing so, it is better not to caiiy out “ treatment ” by 
substituting some other drug for morphine Foi a (onsiderablc time after 
ceasing to take morphine the patient feels an intense craving for it, and he 
also suffeis fiom severe gastric pain and dyspepsia, this is due to the fact 
that morphine is excreted by the stomach whether taken by the mouth or 
hypodermically, and consequently the sensory nerve-endings of the gastiic 
mucous membrane, no longer benumbed by the constant presence of the drug, 
aie hyjK^rsensitive to the gastric juice, which also tends to become abnormally 
acid, to counteract this the alkaline carbonates may be given Duiing and 
after the cuie the jiatient must be restrained from the* abuse of alcohol, other- 
wise an interchange of habits may occur 


HEROIN. 

Diacctyl morphine or heroin, a derivative of morphine, has, on seveial 
occasions, even when administered in proper doses, given use to amauiosis, 
persistent vomiting and other dangerous symptoms In a case recorded by 
Soles 2 about two and a half grains (the maximum dose being one-sixth of a 
gram) were accidentally administered, causing great prostration, diminished 
visual power with narrowly contracted pupils, slowing of the pulse, lowering 
of the temperature to 95® F , along with spasm and twitching of the limbs 
Three onc-and-a-half gram doses of caffein citrate were injected subcutaneously 
and recovery took place 

Boyd ^ reports the following fatal case of poisoning by heroin - - 

A man, a^^ed fifty nine, after eating a pio, had severe diarrhoea, and in three days’ time 
became delirious He was given 20 grains of xxitassium bromide, and an hour later, at 
1 30 p m , a cachet believed to contam barbiton, but which actually contained 6 9 grains 
of heroin Two hours later he was tremulous, the face was twitching, and the skin acting 
freely At 5 p m he was sleeping soundly, but the arms and legs wore frequently jerked 
with stremg clonic spasms At 9 ^ respiration became laboured and stertorous, the pupils 


^ Brit Med Jowrn , 1889 ^ Allg med Centr Zeitung, 

^ Medical Journal of Australia, 1919 
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were contracted to pin-points, and he could not be roused The muscles of the back of 
the neck were rigid At 6 p m the temperature was 101° F , pulse 100, respiration 14 
The temperature gradually rose to 104° F before death, broncho pneumonia developed, 
and he died 70 hours after taking the heroin The post mortem examination showed con- 
solidation at the base of the lungs The liver was in a condition of atrophic cirrhosis The 
diarrhoea was probably duo to food poisoning from the pie This case illustrates the fact 
that herom is more tetanising and less narcot.c than morphine 

Dionin, or cthyl-inorplnne chloride, another deiivative of morphine, has. 
produced prolonged reddening of the face, a rash on the body closely le&em- 
bling rubeola, and other toxic manifestations 


BELLADONNA AND ATROPINE. 

Atropa Belladonna (natural order SolanacccB), or the deadly nightshade, 
contains the alkaloid atropine, to which it owes its toxic effects Poisoning 
by belladonna occuis either from the impiopei usi of one of the medicinal 
preparations of the drug, or from eating the berries m the fiesh state 

Atropine (Ci^H, NO,) is a colourless ci^stallim' substanci ^\lth a strong 
alkaline reaction It is odourless, spaiingly solubh' in water, but more so than 
most alkaloids, it is much nioie soluble m ethei, still moie so m spirit, and 
most of all in chlorofoiin The mydiialic alkaloids atropine, daturine (daliiia 
stramonium), hyoscyamine, and hyoscine (hyoscyamus niger), duboisine (duboisia 
myoporoides) are all isomeric and piobably conveitible Atropine can be 
split up into trojnc acid and tiopine, the latter being capable of forming com- 
binations with othei acids 

For the ph}^siological action of atropine see p .337 Elimination rapidly 
takes place by the kidneys , Dragendoiff slat<‘s that atropine will probably 
be found only in the urine which is hrst excieted after the leception of the 
poison 

Symptoms. The essential symptoms i (‘selectively pioduc(‘d by the iilant 
and the alkaloid aie identical, but when poitions of the ])lant as the beiiies 
— aie eaten, nausea, \omiting and other signs of gastric iiritalioii may be 
superadded Belladonna poisoning is characterised by speed} onset of symptoms, 
which rapidly increase' iii seventy A hot, dry sensation, along with a feeling 
of constriction, is expeiienced m the throat, accompanied by thirst , the saliva 
18 inspissated, and the tongue diy , swallowing is difhcult oi impossible The 
pupils are dilated, usually to the uttermost, leaving only a narrow ring of the 
ins visible , the} aic insensitive to light , the conjunctiva} are suffuseci The 
pulse, acceh'iated to 120 or 160 in the minute, is small and sometimes scarcely 
to be felt at the wrist The skin, often covered with a scarlatina-like rash, 
which may be followed by desquamation of the epiderm, is hot and dry in the 
earlier stage, but may become cold during the stage of collapse alternate 
flushing and pallor of the face have been observed In the early stage the 
patient complains of dizziness, indistinctness of vision- sometimes of diplopia 
later on there may be complete loss of vision , he is unable to walk, and reels 
or stumbles on attempting to do so Active delirium comes on, which often 
partakes of the imitative type , the patient will industriously peiform a senes 
of movements lesemblmg those of a person employed in sewing with needle 
and thread, or he will tear off stnps from an imaginary piece of cloth in a 
case of poisoning by belladonna berries the patient mutated the acts of plucking 
fruit from a tree, con\e}ing it to his mouth, and then swallowing it These 
imitative acts aie sometimes performed with such gravity and persistency 
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as to excite the risibility even of anxious friends who witness them Hallucina- 
tions of sight are common, as may be gathered from the description of the 
mimic actions , sometimes the patient in the attempt to escape an imaginary 
danger will try to jump out of the window, or to rush through the door The 
voice IS stammering and the utterances are incoherent, but the patient is often 
extremely loquacious, intermitting his loquacity with wild peals of laughter, 
or vociferous shouting Twitching of the muscles of the face and limbs often 
occurs, and may go on to tonic or clonic spasms affecting the entire body, which 
to some degree appear to be reflex m character , m a case recorded by Oliver ^ 
they were aggravated by the passage of the stomach-tube and by the withdrawal 
of the contents of the stomach Sensory disturbances, such as numbness of 
the fingers, may be present The urinary bladder and the intestines are usually 
jiaralysed 

In severe cases total insensibility with cold surface may supeivene and last 
for many hours , on awakening, delirium has been known to recur If the case 
IS about to be fatal the insensibility increases , thcie may be recurrent con- 
vulsions or simply progressively deepening coma, death from paralysis of the 
heart and lungs occurring m from six to twenty-foui or more houis 

When recovery takes place it is slow , seveial da^s elapse before the whole 
of the symptoms subside The pupils continue dilated and only very gradually 
return to their normal si7e , accommodation may be defective for some time, 
and the memory is often enfeebled for three or four days, an aphasic condition 
existing m the meanwhile A large percentage of cases of belladonna poisoning 
recover, even amongst those m winch the symptoms are severe 

Fatal Dose. — One drachm of belladonna liniment, which was swallowed, 
and the same amount of the extract have respectively proved fatal Recovery 
has taken place after a tablespoonful of the liniment and after ten drachms , 
also aftei half an ounce of the extract mixed with gl^reiine Fourteen bella- 
donna bellies caused the death of an old man , recoveiy has taken place after 
fifty Children aie relatively less susceptible to the toxic action of belladonna 
than adults , recovery has followed m childicn after thiiteen berries and even 
after thirty Tn a case recorded by Bt radian ^ a boy aged five years recovered 
after swallowing two drachms of extract of belladonna, five hours elapsing 
befon* treatment was commenced, in the course of which two quarter-gram 
injections of moiphmc sulphate were administered An infant four months 
old iccovcred after the administration of half of a belladonna suppositoiy, 
which wmuld represent three-quaiters of a gram of alcoholic extract of 
belladonna Severe symptoms ensued, recovery being furthered by hot 
baths, stimulants, and minute doses of compound tincture of camplior 
(McWalter) ^ Belladonna applied externally as a plaster or m the form of 
extract has often produced toxic effects Howarth^ records the case of a 
man who began to feel his mouth dry three-quarters of an hour after putting 
a belladonna plaster, six inches by four, on his back , the pupils w ere widely 
dilated, and delirium of the characteristic type occurred 

Two grams of atropine have proved fatal , severe symptoms have been 
caused by a quarter of a grain In one case recovery followed three and a half 
grams of atropine sulphate, and m another five and a half grams A child 
two and a half years old recovered from one quaiter of a gram of atropine 
Alarming and typical symptoms of poisoning have not untrequcntly occurred 
after the instillation of a solution of atropine into the eyes for the purpose of 

^ The Lancet, 1891 * The Lancet, 1903 
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dilating the pupils Honiatropine, which is supposed to have none of the poison- 
ous properties of atropine, is not free from risk Hotz ^ states that the instilla- 
tion of two drops into one eye, and three into the other, of a two pei cent 
solution of homatropinc ri])idly produced scarlet-red colour of the face, headache, 
vomiting, and excitement The following elay the respirations were only five 
in t he minute , the pulse w as from 120 to 150 There' was also extreme mydriasis 
R('( ov('rv slowly took ])laee undei tieatment Brown ^ rccoids pallor dizziness, 
svneope , and sliglit (h'liiium the result of a solution of homatrojune (0 b fi(K)) 
haxing !)(*( 11 twice droppeel into the e>e Mydiiasis lasted five days Death 
has been ( aused by the a 2 )plication of atro^ime ointment to a blistered 
surface 

Mthough atiojjiiK' is not often used criminallv a few eases of homicidal 
pejisonmg liave occiiiied one toeik place near Manchestei, and was the subject 
ot judicial iiujuirv at the Assizes held there in 1872 {Rtq v Steele) The resicb nt 
surgeon at a venkhousc died from atrojune poisoning the alkaloid being detected 
m his boelv He bee ame ill after breakfast with typical symptoms and died 
in about twel\e houis , the jioison had been added to some milk used at break- 
fast Ashicli produced toxic symptoms in two othci peojile who tasted it, a 
nurse, vho it was alh'ged hael a strong motive and the opportunity for com- 
mitting the Clime was charged with the inuidci but was acquitted A curious 
case of bellaelonna jioisonmg is lecoided by Bachner^ A man became ill after 
eating some soup jireqiared b\ his wife When seen by a doctoi he was flushed 
in the face the eyes w<‘r(‘ bright and slightly bloodshot, the pupils were dilated 
and insensitive to light, the tongue was dry and covered with sticky saliva, 
the speech was stammcimg, the fingers trembling the hands swollen, and the 
limbs (old The jiatu'iit comjilamecl of dizziness, singing in the ears, heaviness 
and heat m the head indistinct vision, thirst, vomiting, and 2 :)aitial retention 
of mine lie recovered, and on judicial investigation it was found that he 
himself had added some belladonna seeds to the soup in order to accuse his 
wife of attcmjitmg to jioison him 

Treatment.- When the poison had been swallowed the stomach-tube should 
be used and the stomach well washed out, if the instrument is not at hand 
an emetic must be given, after which stimulants and hot coffee are useful 
Strong, stewed tea, or an infusion of tannic acid helps to jirecipitate and render 
innocuous any of the poison which may remain m the stomach Douching of 
the burning, dry suiface m the early stage, and artificial resjiiration m the stage 
of collapse are to be resorted to Hypodermic injections of 'pilocarpine (one- 
thud or half a gram of the nitrate or hydrochloride) tend to slow the jiulse, 
traiiquillise the lespiiations, and relieve the sfiasms if they are present In 
default of pilocarjuiie a hypodermic injection of morjihme (one-third, or half 
a gram) may be giv'cn Bmz * directs attention to the tolerance of morphine 
exhibited by cases of atrojune poisoning, and instances this as being in favour 
of the antagonism of the tw'o jioisons 

Post-mortem Appearances.- In the absence of fragments of some parts 
of the plant there is no characteristic appearance in belladonna poisoning 
If the berries have been eaten there may be signs of reddening of the mucous 
membrane of the stomach , the seeds should be carefully sought for in the 
stomach and intestines The blood has sometimes been recorded as dark and 
fluid, with hypersemia of the cerebral vessels, but such signs are of little value , 
the pupils usually remain dilated after death 

^ The Ophth Her , 1905 3 Friedreich’s Blatter f ger Med , 1887 

^Ami of Ophth, St Txnns, 1906 * Centrnlb f Urn Med , m3 
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Chemical Analysis — Any seeds oi fiagments of loavt ^ lound m tlie stomach should be 
examined under the microscope The seeds are small, ovoid oi kidney shaped, and are 
covered with small projections which, under a low power, present a honeycombed apjiear- 
ance The fresh berries are blackish purple in colour, and their juice stams a white surface 
purple , the mucous membrane of the stomach has sometimes been found thus stained 
The addition of an alkali changes the purjilo to green , acids change it to red 

Atropme may be extracted from organic matter by the usual ])roceis.s , like moipluno, 
it is soluble in excess of potassium and hodiurn hydroxide, it is veiy prone to undergo 
hydrolysis, esjiecially in the piesence of tree alkalies The evapoiation of a solution con- 
taining atropine should bo conducted at a tomjieiature not (xceeding 1*)° (\ and excess 
ot add avoided A mixture of thico volumes of ether and one of chloiuform is the best 
solvent for extractmg the alkaloid from an aqueous solution 

Tests. — The cheniicdl tests for atropine do not of themselves afford con- 
clusive jiroof of the presence of the alkaloid , the)- give place to the jihysio- 
logical test, to which they aie onlv to be regaided as coiroboiative Alone 
among the ordinary fixed alkaloids free atropine reddens phenolphthaleiii , 
a minute fragment jilaced on phenolphthaleiii paper and moistened with a 
drop of water causes the papei to become red , if alcohol is dropjied on the 
stain, the colour disajijieais, but returns when the alcohol has evaporated , 
the reddcmrrg of phenolphthalern paper by alkalies is not affected by alcohol 
With a little atropine mix two or three drops of a strong nitnc acid and evaporate 
to dryness over a water-bath , add to the yellow-colouied residue a few drops 
of alcoholic solution of potash — a reddish- violet or purple colour is produced 
A fragment of atropine treated with sodium nitrate and strong sulphuric acid 
yields a yellow colour, which changes on the addition of alcoholic potash to 
reddish-violct, fading to jiale rose 

Physiological Test. After proving the ])resenee of an alkaloid by means 
of one of the alkaloid group reagents, a drop or two of a neutral aqueous solu- 
tion prepared from the ether- chloroform extract should be instilled into the 
eye of a cat, or preferably a kitten , if atropine is present in only infinitesimal 
amount — 001 mgrm - the pupil is dilated in from a few minutes to an hour, 
according to the amount present The test may be rcqieated on the eye of a 
human being Some of the mine yoided during life or obtained from the bladder 
after death, if dropped into the eye of a kitten will cause dilatation of the piqiil, 
thus affording a ready means of confirming the diagnosis Cocaine also dilates 
the pupils when dropped into the eye , but a much stronger solution is required, 
and anaesthesia is also produced The aboye leactions, chemical and physio- 
logical, aie yielded by all the tropmes 

Dragendorff detected atropine after it had been mixed with organic luatter, 
which was then allowed to remain in a waim room two and a half months, 
until it was quite putrid Ottolenghi ^ states that if atro})inc is exposed to the 
action of saprophytic bacteria it loses its mydriatic properties m foui or five 
days 

HENBANE. 

Hyoscyamus Niger, or henbane, contains two bas’c substances hyoscyainine 
and hyoscine - -which are isomenc with atropine The fresh plant has a dis- 
agreeable odour , its juice, when dropped into the eye, dilates the pupils 

Hyoscyamine (C17H23NO3), with which hyoscine is isomeric, is obtained 
from several atropaceous plants , it is convertible into atropine Hyoscyamine 
IS a colourless crystalline substance, without odour, moderately soluble m water, 
and freely soluble in spirit, ether, and chloroform , it has an alkaline reaction, 
and combines with acids to form salts 

' V tertdjahrsachr / ger Med , 1890 
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Symptoms.— In many respects the symptoms produced by hyoscyamus 
are identical with those of belladonna , certain differences, however, have been 
observed The face is fluslied, the surface is hot and dry, the mouth and throat 
aie parched, the pupils are enlarged and insensitive to light, vision is impaired, 
the pulse is quick and small, the respirations are of a sighing character, and in 
the early stage there is delirium It has been noticed in cases of poisoning by 
hyoscmc that the tendency to busy, wild del mum is not so great as with atropine 
Trismus and clonic spasms of the muscles of the jaw and limbs have been 
observed In the later stages the patient is comatose and collapsed , there is 
greater tendency to sleep and insensibility with hyoscyamme, and more especi- 
ally with hyoseme, than with atropine Recovery is slow, as is the case with 
belladonna poisoning 

The fatal dose of henbane is not known, recovery has taken place aftei 
six drachms of the tincture weie swallowed Seveie toxic symptoms followed 
the administration of one-tenth of a gram of hyoscyamme, and death after one- 
cighth of a giain swallowed along with the same quantity of morphine sulphate 
A hypodormic injection of one-thiiti(‘th of a giaiii of h^oscine m one case, and 
the swallowing of about one-foitieth of a giain in another, jiroduced severe 
svinptoms of poisoning, followed by rccovei) Even the maximum pharma- 
copoeial dose may produce toxic symptoms Woirall ^ records a case m which 
one-hundrc‘dth of a grain caused faintiuss, widdy dilated piqiils, palpitation, 
weak, lajud pulse siaicely to be fdt and cold clammy skin, the condition 
seeimd desperate Four injections of pilocarpine (onc-tenth of a gram m eadi) 
were administered, and aftei ten houis K'covm} took jdace Given ^ records 
the case of a man, ag( d sixt^-nme, who by a mistake of the disjienser, swallowed 
of a gram of hyoseme h}drol)iomide, instead of as presciibed In half 
an hour the patient was piofoundl\ comatose, with steitoious bieathmg, the 
pulse (80) was small tin* conjunctival leflex was abolished, and theie w^rs some 
twitching of the hgs and aims The stomach w'as washed out strychnine 
and subseijuently morphine weie injected subcutaneously, and brandy and 
black coffee into the stomach and icctum In eleven houis, consciousness 
returned, and complete recovery followed In the case of jR v Cnjypta (v 
p 69), Willcox estimated that there w^as m the organs submitted foi analysis 
hyoseme coirespondmg to two-fifths of a gram of hyoseme hydrobioimde 
This would represent more than half a giain in the whole body Some non- 
fatal cases of poisoning occurred thiough the accidental admixture of henbane 
seeds with celery steeds, for which the> weie purchased 
Treatment. — As m poisoning with belladonna 
The post-mortem appearances are not characteiistic 

STRAMONIUM. 

Datura Stramonium, or thorn-apple, is another solanaceous plant which 
yields an alkaloid or alkaloids, that act much m the same way as those of bella- 
donna and h( nbane All parts of the plant are poisonous The seeds are dark- 
coloured and kidney-shaped they are about one-eighth of an inch m length, 
and have a rough surface 

Daturme is an isomer of atropine According to Ladenburg the kind known 
as light daturme ’ consists principally of hyoscyamme 

Symptoms.- The following case related by Steiner® illustrates the toxic 
^ Australasian Med Gaz , 1889 * The Lancet, 1904 
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action of stramonium A man aged forty-five drank a decoction prepared 
by boiling the leaves and fruit of the Datura stramonium, to relieve pain in 
his chest About three-quarters of an hour afterwards he sprang out of bed 
and ran about the room, looking into all the corners like a person bereft of 
reason , he was put to bed by force and held there as he made violent efforts 
to escape, being all thf* while unconscious The face was red , the pupils were 
widely dilated and did not react to light , the limbs moved spasmodically , 
the pulse, which intermitted, was 130 in the minute , the respirations were 
deep and quickened , the skin was dry, and the temperature 96 6° F Swallowing 
was difficult , cutaneous sensibility was abolished , the abdomen was distended 
but not painful on pressure The patient subsequently lay quiet and became 
comatose, the redness of the face changing to palloi , the respiiations became 
quieter and slower, and the pulse sank to 120 The ]iatient appeared to be 
dying, but shortly after began to improve and gradually recovered, weakness 
and trembling of the limbs persisting for a week A man swallowed a tcaspoon- 
ful ot Himrod’s asthma-specific, which is intmided foi inhalation, many of 
the symptoms of stramonium poisoning occuired, but the pulse was very slow, 
only (went} -five to the minute, recoveiy took place The remedy contains 
stramonium with piobably lobelia and potassium nitrate 

Th(‘ fatal dose is not known About one hundred seeds, and seventeen 
oi nght( ( 11 giains of tin' extract, have caused death Death has (Kcuiied in 
seven and in twenty-foui hours 

Treatment As in poisoning with belladonna 
The post-mortem appearances aie not charactenstic 

Chemical Analysis - AtUr isolation and proot ot the p^c^encc ot an alkaloid, its physio 
lo/^ical ctTtct should be tested as with atropine , the same chemical tests maj also bo 
used 

The tiopines, resjiectively derived trom belladonna, lu nbanc, and stramonium, being 
iboriK nc, and possessing the same (hcrnical pioj^oitios, idontiheation of the group, one of 
which was the poison administered, is all that can l)o aeeomphshod m a toxicological m- 
vostigatiou , th( 10 IS no reliable test b\ which any one of these alkaloids, in minute quantity, 
can be distinguished from anothei 

Duboisme, obtained from the leaves of the Duhoisia myopotoidcb, is another 
isomei of atropine It is considered by some to be identic al with hyos( yamine , 
Ladenburg believes it to be identical with hyoscinc It is a powerful mydriatic, 
and produces symptoms like those of atropine 

A case is recorded by Chadwick ^ in which one-hundredth of a grain of 
duboisine sulphate, dropped into the eyes of an old man, produced di/ziness, 
weakness, and loss of control of the legs, dryness, with bitter taste m the mouth, 
huskmess and indistinctness of speech, visual hallucinations — the patient 
grasping at imaginary objects in the air, and glancing suspiciously under the 
bed-clothes and behind hrs back^ — slow pulse, ancl a copious flow of words without 
relevancy Kollock ^ relates an almost parallel case caused by the instillation 
of two drops of a solution of duboisine sulphate (one gram to two drachms) 
into the eyes The face was flushed, the pupils dilated, the patient was dizzy 
and moved himself from side to side , though apparently rational he made 
remarks devoid of meaning and relevancy, and was unconscious of all that had 
occurred whilst in this condition 

The treatment is the same as for atropine 


^ Brtt Med Jniirn Ififi? 
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SOLANUM. 

Solanum Nigrum, oi ^aidcn niglitsUatle, and Solanum Dulcamara, oi bitter sweet, 
contain an alkaloid — solanino , tlie latter also contains dulcamanao 

Solanme is an mitant, and when swallovied, (auses gastroenteritis, it also acts on 
the nervous hystcni, though somewhat iiiegularly, jirobahly owing to the jnesence in plants, 
fiom which it is deiivcd, ot varying amounts of tropines of unknown composition, which 
may bo lesponsiblo lor somo of the atropine like symptoms which oexasionally occur 

Poisoning by substances containing solanme occurs tiom eating the beines ot the bitter- 
sweet or oth( r plants of the same genus Vomiting and diarrhoea, with more oi less collapse, 
pain m the stomach, cramps m the legs, tollowcd liy clonic spasms, dilatation ot the ym]iils, 
pallor, coldness ot the surtaec', liallucmations, and coma aie amongst the symptoms which 
may be met with The respiratory tunetion is lowered, and in tatal case i the resjnratory 
centres are paialysod, death taking place fiom asphyxia 

The treatment consists m furtheimg the evacuation ot the stomach — vomiting almost 
uivanably occurring spontaneously— the administration of stimulants, and jiossibly opium, 
with the application ot warmth 

Solanum Tuberosum, or the common ywitato, has, on several occasions, acted as a poison 
Cortial ^ leooids an instance m which 101 solciieis weie affected, and Sc hraiedeborg ^ four 
similai instances occurring m garrisons, in one of which 357, m a second 90, in a third 125, 
and in a fouith 41 men were thus poisoned 'I’he symptoms compiised — frontal headache, 
colicky jiams m the stomach and bowels, vomiting, diairhcea, tenderness of the abdomen, 
shivering, sweating, depicssion, slight stupor, oral and visual disturbances, congestion 
followed by palloi of the face, blueness of the lips, widely dilated pujiils, initial acceleration 
■with subsec|uent ictai elation of the pulse, elevation of temyieraturo, syncope, and con- 
vulsions All the 716 men thus attacked recovered The potatoes which acted m this 
untoward way yirosented no abnoimal apyiearanee Hanks® records an instance in which 
four members of a family, aftoi eating a largo quantity of potatoes, woio simultaneously 
attacked with pain in the abdomen ami back, difficulty in micturition, shivermg, cold sur 
face, and swelling of the abdomen, which was tender on piessuro , all recovered In this 
case* the jKitatoos wc re unsound , three additional momliers of the family, who also ate 
fixely of them, but who took the piecaution of previously removing the diseased portions, 
wete not affected Morris* recorcis the case of a girl of fourteen who ate some liernes ot 
the potato jilant, and a few hours after began to have pain in the abdomen , she subse- 
quently liecanie collapsed, with hunied respiration and cyuick feeble pulse , the pupils 
■were not dilated , death took place on the third day 

The symptoms of poisoning m these cases were yiossibly clue to the presence in the 
jxitatoes of an unwonted amount of solanme Meyer* analysed a number ot ordinary 
potatoes, and also somo taken from the same store as those which poisoned the i51 men 
as lecorded by 8chmiedebeig, with the following results — Good potatoes contam about 
0 044 grill of solanme per kilogramme of the unpeeled tulior , some young potatoes con- 
tained as much as 0 23b grin , and somo newly budded from seed potatoes contained no 
less than 0 580 gnu jier kilo Itetato sprouts, and young green jictatoes are rich in solanme 
Savage* lias recently reviewed the reconls of poisoning attributed to potatoes, and 
does not consider the view that the symptoms were due to solanme poisoning is comjiletely 
justified, 01 at least is proved, evidence pointing more to the potatoes hainng been mfected 
with bacteiia He describes an outbreak m which 80 to 100 persons who had eaten potatoes 
and fish fried m oil develoiied symptoms The potatoes wore good, since half of them 
bought tlie c \ c ning before wore eaten without haim The remaining half were washed 
and scraped and left ready for frymg on the folio wmg day In this unprotected state they 
were probably mfected m some unascertamed way This moculated nutrient medium was 
kc pt tor at least lb to 20 hours m a hot shop m August, and was then fned with fish Prob- 
ably the cooking m the oil killed the bacteria and left their toxins 

The treatment is symptomatic the bowels should be freed from the undigested 
potatoes, of which there is often a large amount, and the gastro intestinal symptoms then 
relieved with opium 


* Arch de Med et de Pharm Mditatre, 1887 
® irch f exp Path u PAam , 1895 

* Dublin Quarterly Journ of Med Sc , 1846 

* Bnt Med Journ , 1869 

* Arch t exp Path u Pharm , 1895 

« Food Poimntmj and Food Injections, 1920 
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INDIAN HEMP. 

Cannabis Indica, or Indian Hemp, is a dehnant and hypnotic, and has been 
used in the form of hobchi'ih to procure sensuous hallucinations 

Cannabm, an active principle prepared from it, is a brown syrupy liquid 
which has the odour of Indian hemp Cannabinon is a dark brown resin which 
has sedative properties 

The symptoms of an overdose are thus described by a medical man who 
took forty drops of the tincture Giddiness and fulness in the head , heaviness 
and numbness of the feet and legs , complete loss of sensation as far as the 
knees, which rendered standing difficult and walking impossible , the same 
symptoms commenced m the tips of the fingers and reached to the elbows 
but the anaesthesia was not so complete as m the legs Anxiety and dread of 
death were experienced, and the heart’s action was tumultuous and irregular 
The mental condition was emotional laughing and crying alternating , no 
pleasurable exciteimmt was experienced In a case recorded by Casiccia * 
tw'o drachms of the alcoholic extiact jiroduced the following symptoms m 
half an hour - Mental exaltation with a tendency to physical movements , 
parsDsthesise of hands and feet , heat m the epigastiium , diyness of the fauces 
dilatation of the pupils, which leacted to light, and full, slow pulse of fift>- 
eight to the minute The patient talked mcoliercntly without intermission 
uttering cries or howls at intervals , recoveiy took plac(‘ 

The fatal dose is not known Seven and a half minims of the tinctuie have 
caused toxic symptoms Death has o( curred m tw elve hours , it may be dela> cd 
for several days , m one case it did not occur until the nineteenth day Un- 
toward effects have also been observed after the medicinal use of Cannabinon 
The treatment is the saim* as for opium 

GELSEMIUM. 

Gelsemium Sempervirens, oi the yellow jasmine of North Amenca, owes 
its toxic properties to the piesence of an alkaloid gelsemine, which when in- 
stilled into the eye is a powerful mydiiatic , when administcied internally m 
small doses it contracts the pupils, m jioisonous doses it dilates them It 
paralyses the spinal cord and the resjuratory centies, and produces tetanus 
specially affecting the facial muscles and the muscles of articulation, it also 
pjiyes rise to ataxic symptoms , it has little effect on the heart and brain Gelse- 
mme is eliminated by the kidneys 

Symptoms.- A case m which a comparatively small quantity of the tincture 
produced toxic symptoms is related by Jepson A woman who had been 
previously taking the diug without obtaining any benefit took an increased 
dose of twenty minims of tincture of gelsemium every three hours for three oi 
four doses She lost power over her tongue, being unable either to articulate 
or to swallow except with gicat difficulty, the pupils were widely dilated 
and vision was indistinct , she had a sensation of uncertainty in the movements 
of her hands and arms, but retained consciousness, and recovered under treat- 
ment Myrtle ® prescribed some pills containing one-tenth of a gram of geheniui 
[the powdered alcoholic extract of gelsemium lOot, the dose of which is fiom 
half a gram to two grams), for which the dispenser substituted hydrochloride 
of the alkaloid qelsemine, the dose of which is from a sixtieth to a twentieth of 
' Riv di Chim Med e Farm , 1883 * BrU Med Journ , 1891 

® Brit Med Joum , 1889 
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a gram The patient became giddy, was sick, and lost the power of speech , 
the tongue was drawn to one side, the muscles on the right side of the face 
quivered, and she could not guide her hand , trismus, clonic spasms, exhaustion, 
and unconsciousness for two hours were amongst the symptoms , recovery 
took place Three teaspoonfuls of the fluid extract of gels^mium caused the 
death of a woman in seven and a half hours 

Treatment.— If taken by the mouth the poison sliould be evacuated, either 
by the tube or an emetic , then stimulants should be administered, warmth 
applied, and artificial respiration resorted to if necessary Atiopine and strych- 
nine have been recommended as antidotes in order to stimulati* the respiratory 
1 entie 

Chemical Analysis — 8oparation from organic mattei is offectocl as with the alkaloids 
in geneial , ether or bcn/cno may be used to shake out from aqueous solution 

Test — Gelsemine has a bitter taste If a fiagment of the alkaloid is dissolved 
in a few drops of strong sulphuric add no eoloiation is [uodueed a giaiiulc 
or two of manganese dioxide stiiud into the mixture develojis a deep ciimson-rml 
whuli changes to greim 


COCAINE. 

Cocaine (C| 7 H^iN 04 ), benzoyl methyl-etgonine, one of several alkaloids 
yielded by the Erylhroxylon coca, is a colouiless crystalline substance, it lias 
a bitter taste and leaves a sensation of numbness on the tongue It is only 
slightly soluble in water, much more soluble in alcohol, and still more so in 
ether, benzene, and chloroform 

It IS largely used as a local anaethctic, and acts in that capacity by par- 
alysing the terminals of the sensory nerves , it blanches mucous membranes, 
and produces some dilatation of the pupils 

Taken internally cocaine first stimulates and then paralyses the nerve- 
centres of brain and cord With poisonous doses the action of the heart, in 
animals, is slowed and the blood pressure reduced, the respiratory function 
after an initial increase is lowered and finally paralysed The temperature is 
raised, and convulsions may occur Although it has been found m the urine, 
cocaine probably undergoes decomposition in the body into eegomne free or 
combined 

Symptoms. — The following case related by Haenel ^ illustrates the course 
of acute cocaine poisoning A dentist injected into the gums of a girl of nineteen 
a solution equal to about one gram ancl a third of a salt of cocaine, to lull the 
pain of tooth-extraction The patient became pale and then fell down and was 
severely convulsed , she was unconscious , the pupils were widely dilated and 
leactionless to light At first the pulse was too quick to be counted, subse- 
quently it dropped to 176 in the minute , the temperature was 100 8° F , and 
the respirations were 44 in the minute The patient remained unconscious 
for seven hours, and on regaining consciousness experienced diminished sensi- 
bility of the hands anoBsthcsia of the mucous membrane of the mouth and 
nostrils, with loss of taste and smell , during the first twenty-four hours there 
was retention of urine The stimulating effects of the poison on the respiratory 
centres with paralysis of the vagi would account for the heart and lung dis- 
turbance Walker 2 saw a man, aged twenty-four, about four and a half hours 
after he had accidentally swallowed between eight and nine grams of cocaine 
^ Berliner kltn Wochenschr , 1888 * The Lancet^ 1896 
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hydrochloride The man appeared as though partly under the influence of 
alcohol , he complained of a sense of constriction m the throat and over the 
heart, and of a painful numbness in the stomach and abdomen with an in- 
definite feeling of oppression and mental dulness The pupils were dilated, 
and did not react to light, the pulse was uncountable Forced muscular 
movements of the limbs occurred, and the body was rotated from side to side 
and bent at the same time , involuntary movements of the muscles of mastica- 
tion caused the patient to i:>resent the a^jpearance of a person chewing tobacco 
The first urine passed after taking the poison was of a green colour Theie 
was occasional dyspnoea with lividity of the lips, which was relieved by am)l 
nitrite, a strong purgative produced some liquid tarry motions, and the fol- 
lowing day the patient a[)pearcd quite \\ell Garland^ states that a girl of 
seventeen almost immediately after swallowing from twelve to fifteen grains 
of cocaine in solution, experienced vertigo followed by mm* lapidly succeeding 
epileptiform convulsions, death taking place within foity minutes Montalti ^ 
records the case of a woman who took twenty-three grams of cocaine hydro- 
chloride , fifteen minutes after delirium came on , she tried to vomit, but did 
not succeed , rigors occurred , the face was pale , the pupils were dilated and 
the lips cyanotic , she became pulseless and unconscious and died forthwith 
Zambianchi ® states that a woman had about three and a half grains of cocaine 
injected into the breast jneparatory to an operation , she immediately had 
epilcptoid convulsions and died m twenty minutes Palmer^ states that in 
less than an hour after a man, aged forty, had swallowed ten grains of cocaine 
hydrochloride, the eyeballs were jirotruded and immobile, and the respirations 
sank to eight in the minute , recovery took place 

Fatal Dose.- About two-thirds of a gram injected subcutaneously caused 
the death of a woman aged seventy-one in five hours Curgenven ® records 
the case of a woman who, after swallowing ten grains of cocaine hydrochloride 
m solution, became cyanosed the pulse being quick and the respirations shallow , 
tetanic spasms occurred, and she died m one, between forty and fifty minutes 
after the poison was swallowed On the other hand, a man habituated to the 
use of cocaine, injected under his skin twenty- three grains daily for some time 
In another case recovery took place after forty-six grains were taken into the 
stomach Death has occurred from the injection of a solution of cocaine into 
the tunica vaginalis The injection of one drachm of a I per cent solution 
of cocaine hydrochloride into the urethra caused immediate dilatation of the 
pupils, flushing, twitching of the face, and convulsions , death occurred four 
minutes after the first convulsion In another case related by Mathieson,® 
twenty minims of a 4 per cent solution injected into the urethra caused im- 
mediate convulsions and death The action of cocaine is very irregular Wein- 
rich'^ relates two cases in which all but fatal results, including Cheyne-Stokes 
respiration, followed the injection into the urethra of a solution containing two 
grammes of cocaine, although, in one case, the same amount had been pre- 
viously injected on six separate occasions without any unusual effect These 
two were the only cases out of several thousand, similarly treated, m which 
any toxic effects were produced 

Treatment. — If the poison was swallowed, the stomach must be evacuated 
and washed out with the aid of the tube , if it was injected under the skin or 

1 lUd .1896 « The Laticet, 1898 

® Lo Spenmentale, 1888 ® Quarterly Med Journ , 1896 

® Oazz degh Osptdalt, 1888 ® Dublin Journ Med Sc , 1895 

’ Berliner khn Wochenschr , 1896 
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beneath a mucous membrane, treatment is limited to the administration of 
stimulants, with the inhalation of chloroform, if necessary, to relieve the spasms 
which interfere with respiration Artificial respiration may be required 

Post-mortem Appearances. — The principal changes— which are due to vaso- 
motor ]mralysis— are hypersemia of the membranes of the brain and cord, 
and of the viscera generally 

Chronic Poisoning by cocaine occurs in those who have acquired the habit 
of injecting the alkaloid hypodermically, m the same way in which morphine 
habitues use morphine , also when long used as a spray to the nasal and laryngeal 
tracts , in one case it was due to the repeated application of vaginal tampons 
containing cocaine In recent years the habit of snuffing cocaine powder has 
becoiiK^ very common among certain classes in Pans A number of ill-effects 
are pioduced on both the moral and the physical well-being of those who have 
become victims to the habit , mental apathy and moral degeneration are 
accompanied by disturbances of the digestive organs, anomalous pains, and 
general emaciation Cutaneous anaesthesia of the extremities may occur, 
numbness and tremulousness of the fingers producing a certain amount of 
clumsiness and want of co-ordmation Anaesthesia of the pharynx may give 
rise to a sensation as of a foreign body The speech may be jerky and explosive 
As stated by Savage,^ the cocaine-taker develops hallucinations of his senses 
which are readily detected and which call attention to his vice , he hears whispers 
and voices, whilst the iiioiphine-taker sees things A symptom of chronic 
cocaine poisoning, known as Magnan’s symptoms, is produced by disturbance 
of sensation the patient complains of feeling as though grams of sand, or small 
round bodies, or m some instances worms, were under the skin The will power 
is lost , he becomes irritable and quairelsomc, and may learn to indulge m 
alcohol to excess 

Tests. A solution of a salt of cocaine has a bitter taste, and causes loss 
of sensation m the tongue and other parts of the mouth with which it comes 
in contact Mezgei ^ recommends the following test — To a solution of cocaine 
hydiochlonde m water a^ld a few drops of a 5 per cent solution of chromic 
acid , as each drop of the chioimc acid solution is added a precipitate is formed 
which immediately redissolves , if a small quantity of strong hydrochloric 
acid IS now added a heavy yellow permanent precipitate is formed Several 
alkaloids are piecipitated fiom neutral solution by chromic acid— strychnine, 
biucine, veiatrme, quinine, for example but no alkaloid except cocaine requires 
the addition of hydrochloric acid after the chromic acid before permanent 
precipitation takes place If a little cocaine is treated with a few drops of strong 
nitric acid, and the mixture is evaporated to dryness on a water-bath on adding 
a few drops of a strong alcoholic solution of soda or potash to the residue and 
stirring them well together, an agreeable, aromatic, ethereal odour is given 
off somewhat resembling that of the flower called the meadowsweet Ammonia 
thiows down a flocculent white precipitate from a not too weak solution of 
cocaine , the precipitate is soluble m excess, but m a short time the solution 
deposits long needle-shaped crystals, which agglomerate m feathery groups 
if a little potassium chromate dissolved m strong sulphuric acid be added to 
the residue obtained by evaporating to dryness a solution of cocaine, a red 
•olour IS produced which changes to green , this, on the addition of a few dropa 
cf water, becomes greenish yellow A drop of solution of ferric chloride, added 
to a solution of cocaine, yields a faint yellow, which becomes orange colour or 
^ed on boiling If a moderately strong solution of cocaine be heated with 
‘ The Lancety 1905 • Chem Oentralblatty 1890 . 
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half its volume of sulphuric acid, an odour of benzoic acid is evolved , when 
cold, if the solution be shaken out with %ther, and the ether be separated and 
evaporated, crystals of benzoic acid are left behind 

MALE FERN. 

Felix Mas, or male fern, is extensively used as an anthelmintic in cases of 
tapeworm It contains filicic acid, an amorphous, white, tasteless powder 
without smell, which is probably the active principle of the rhizome Experi- 
ments on animals made by Poulsson* show that fihcic acid produces tetanic 
convulsions, followed by paralysis, the convulsions resembling those produced 
by strychnine , heart paralysis occurs along with the general paralysis, although 
the heart may beat a few times after respiration has ceased 

Symptoms. — A man, thirty years old, was given a draught containing one 
ounce and a half instead of one drachm and a half of the extract of male fern, 
which he took in two doses Soon after the first dose he felt unwell, and aftei 
the second, which was given some hours subsequently, he began to vomit, 
and was purged , then followed cramps, profuse sweating, delirium, and coma, 
which ended in death about twenty hours after the draught was taken At 
the necropsy the omentum and the peritoneal covering of the small intestines 
weie bright red, and in the submucous tissue ©f the stomach were ecchymoses 
with linear extravasations on the surface of the mucous membrane Meyer ^ 
reports the case of a man twenty-eight years of age, who, after a “ moderate 
dose ” of extract of male fern, became comatose, and remained so for a day 
and a half When he recovered consciousness he was quite blind of the right 
eye and nearly so of the left, due to optic neuritis Atrophy of both optic 
nerves ensued Stulp ^ also reports coma, followed by snow-white oedema of the 
fundus, which resulted in optic atrophy Frcyer ^ relates an instructive case 
ill which a child, aged two and three-quarters years, took eight capsules- 
each containing about fifteen grams of extract of male fern, along with the 
same quantity of castor oil — in jive hours , she became somnolent, and as 
though paralysed, and died after the occurrence of some spasms Section 
showed petechial ecchymoses in the mucous membrane of the stomach, pro- 
nounced injection of the mucous membrane of the intestines, and venous filling 
of the various organs The interesting point to note is that three weeks pre- 
viously the child took double the quantity of the extract, hut without the castoi 
oil A case is recorded by Hofmann,® in which a child, five and a half years 
old, had very nearly two drachms of the extract given to her in three draughts , 
death took place in six hours, with symptoms of trismus and general spasms , 
much the same appearances were found as in the other cases 

The case recorded by Freyer has a practical bearing The toxic properties 
of the extract of male fern are augmented by the presence of additional oil 
to that contained in the extract itself , the same child tolerated twice as much 
of the extract alone as that which proved fatal when given in combination 
with castor oil , it is advisable, therefore, not only to avoid giving a mixture 
of the extract with castor oil, but also to give some other laxative than oil, 
if one IS subsequently needed A case is recorded by Schlier ® in which an adult 
very nearly lost her life, probably owing to a tablespoonful of castor oil being 

‘ Arch / exp Path , 1891 . * Therapeuhsche Monatehefte, 1889 

2 Deutsch med Zeitung, 1905 ® Wiener klm Wochenachr , 1890 

* Zeitechr. f Ther. u Hyg d Auges, 1904 • Munchener med Wochenachr , 1890 
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given one hour after a draught which consisted of extract of male fern mixed 
with the powdered root * 

Treatment. — If spontaneous vomiting does not occur, the stomach should 
be emptied either by the tube or an emetic , after which general treatment 
will be required, and probably the administiation of stimulants 

LOBELIA. 

Lobelia Inflata, or Indian tob.acco, contains a basic substance, loheline, 
which IS the active principle of the plant Lobelme is an oily, yellowish-coloured 
fluid with a burning taste , it is soluble in ether, and slightly so in water, it 
resembles nicotine in many of its properties 

When taken in large doses lobelia acts as a depressing emetic, like tobacco 
Cases of poisoning by lobelia chiefly result from its free administration by 
quacks In a case recorded by Wharton and Still6,^ a woman was poisoned 
by a quack giving her half a teacupful of infusion of lobelia, seeds and all , 
she died m half an hour, and on examination the stomach was found to contain 
a table spoonful of lobelia seeds , its mucous membrane was softened and 
much inflamed , the intestines were also inflamed In another case ^ one 
drachm of the powdered leaves was given by a quack , great pain was produced, 
with vomiting, small pulse, contracted pupils, insensibility, sjiasmodic twitch- 
ings of the face, collapse, and death m thirty-six hours , in this case also the 
mucous membrane of the stomach was found much inflamed 

The treatment consists m emptying the stomach in those exceptional cases 
in which vomiting has not occurred spontaneously, and then administering 
stimulants freely Warm applications should be made to the surface, and the 
recumbent posture maintained until the heart has quite recovered itself 

Chemical Analysis — The basic principle may bo extracted with ether from an alkaline 
aqueous solution 

Tests. — On evaporation of the ether, the residue gives a violet coloration 
with sulphomolybdic acid , this is like the reaction of morphine, but the fluidity, 
odour, and colour of lobelme will prevent any confusion between the two , 
moreover lobelme turns red on the addition of strong sulphuric acid— a reagent 
which does not affect morphine 


TOBACCO. 

Nicotiana Tabacum, or tobacco, contains an alkaloid nicotine — in com- 
bination with malic or citric acids — upon which its toxic properties depend 

Nicotine (C10H14N2), liberated by the action of alkalies from tobacco, is 
closely allied to pyridine , it is a colourless, volatile, oily liquid which turns 
brown and resinous on exposure to air It has a marked alkaline reaction, 
and forms salts with acids , it is freely soluble in water, alcohol, and ether, 
and has an acrid taste, and a strong odour like that of the ]uice of an old well- 
used pipe 

After first stimulating the vagus both centrally and penpherally, thus 
slowing the heart-beats, nicotine paralyses the cardiac terminals and causes 
rapid, irregular action of the heart The respiratory rate is first accelerated 
and then retarded The peripheral blood-vessels are contracted by poisonous 
doses of nicotine, hence the pallor and coldness of the surface Nicotine first 
^ A Treatise on Med Jurisprudence, 1860 * Pharmaceutical Times, 1874 
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stimulates and then paralyses the cerebral and spinal centres With small 
doses the pupils may at first be contracted, but they are dilated when the toxic 
symptoms arc fully developed Nicotine is to some extent eliminated in the 
urine 

The symptoms of acute poisoning by swallowing tobacco juice or nicotine 
are — A burning, acrid sensation in the throat, a sudden feeling of depression, 
with giddiness, loss of power over the limbs, faintness, nausea, vomiting, tremors, 
coldness of the surface with clammy sweat, loss of consciousness, contraction 
of the pupils, which in fatal cases are subsequently dilated, feeble irregular 
action of the heart, laboured sighing respirations, complete relaxation of the 
whole musculature, with possibly delirium and convulsions Before the patient 
loses consciousness he may experience a feeling of oppiession or of sinking 
in the cardiac region, accompanied by great anxiety, dimness of vision, and 
loss of power of speech Occasionally the bowels and the bladder arc involun- 
tarily evacuated In some instances the lethal action of the poison is exceedingly 
rapid , in one case death occurred in eighteen minutes , m another m three or 
four minutes In the well-known case of Fougnies, who was poisoned in 1850 
by his brother-in-law, Count Bocarme, with nicotine which he prepared for the 
purpose, death took plat e in five minutes 

The leaves of the tobacco plant applied to the unbroken skin have caused 
symptoms of iioisonmg , an infusion of them similarly ajiplied m order to kill 
parasites, has on several occasions caused death The infusion injected into 
the rectum as a vermifuge, has frequently proved fatal , on one occasion after 
only twelve drops, and on another after an infusion prepared from half a drachm 
of tobacco , an infusion of about 35 grains of green tobacco leaf m half a litre 
of water caused the death of a six-year-old girl in half an hour Even smoking 
tobacco has caused acute fatal poisoning, although most of the nicotine present 
IS converted into pyridme-bases during the combustion of the tobacco A boy 
smoked a pennyworth of twist tobacco and afterwards became very sick and 
fell m the street , he went home to bed and at four o’clock m the morning 
vomited again , three hours after he was found lying on the bed, dead and 
cold ^ Two or three drops of nicotine taken into the stomach would probably 
be fatal in a few minutes A drunken man was killed by his companions 
emptying the juice of their pipes into some spirit and giving it him to drink 
Tobacco in the foim of infusion or juice has caused death in from twenty 
minutes to ^even or eight hours 

Treatment—If the jioison was swallowed the stomach-tube should be used, 
or an emetic given, followed by stimulants, external warmth, artificial respira- 
tion if necessary, and the maintenance of the recumbent posture Hypodermic 
injections of strychnine (one twenty-fifth gram) have proved serviceable Strong 
tea, or a solution of ten or twenty grains of tannin in water may be given 

Post-mortem Appearances. — The odour of tobacco is usually perceptible 
on opening the abdomen When the poison has been swallowed the mucous 
membrane of the stomach may be injected or ccchymosed , the intestines 
have been found contracted and to contain blood-stained mucus 

Chemical Analysis — Nicotine may be separated from organic admixture by the usual 
process for the isolation of ,alkaloids Ether is the best solvent after its evaporation the 
residue consists of oily looking drops 

Tests. — Nicotine is freely soluble in water If a solution of mercunc chloride 
IS added to an aqueous solution of nicotine a white precipitate is formed which 
» The Lancet, 1885 
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subsequently becomes yellow and crystalline Silver nitrate produces a white 
precipitate which subsequently becomes black Chlorine- water added to an 
aqueous solution of nicotine produces no turbidity A little ethereal solution 
of iodine added to an ethereal solution of nicotine produces an oily mass in which 
red crystals are formed, which have a watch-spring lustre when viewed by 
reflected light If a trace of nicotine is mixed with a drop of a 40 per cent 
solution of formic aldehyde, a solid deposit is formed after some hours which 
gives an intense rose coloration when touched with a few drops of nitric acid 
(Schindlemeister) ^ The odour of nicotine and its toxic effects on animals 
afford further means of identihcation 

Chronic nicotine poisoning results from excessive smoking, and also from 
the inhalation of tobacco-charged air in manufactories The synijitoms are 
dyspepsia, anseniia, and nervous disorders, among which amblyopia, with 
contraction of the field of vision and with central scotomata for red and green, 
intermittent tumultuous action of the heart, and a tendencv to faintness and 
dizziness are the most prominent Bury ^ has seen three cases of penpheial 
neuritis due to excessive smoking of tobacco 

SPOTTED HEMLOCK. 

Conium Maculatum, or spotted hemlock, so named from dark pur])lp spots 
on the stem, is a plant belonging to the natural order UmbdJifeice, its leaves 
resemble parsley sufficiently to cause them to have been mistaken and eaten 
for that plant It has a peculiar, very characteristic “ mousy *' odour, which 
can be developed by pulpifying the leaves or other pait of the plant m the 
presence of a little caustic soda or potash The plant contains two alkaloids 
— conmc and methyl-conme along with other bases 

Conine (CgHi^N) is a colourless oily liquid, which turns brown on exposure 
to air , it possesses the “ mousy ” odour of the plant in a high degree, and has 
an acfid bitter taste It is strongly alkaline and combines with acids to form 
salts , it is sjiaringly soluble m water, and is freely soluble in alcohol, ethei 
and chloroform 

Conine paralyses the motor nerve- terminals, and subse(|uently the motor 
centres of the brain and spinal cord, the paralysis spreading fiom the peiipheiy 
to the centre Death is due to respiratory paralysis, and is usually preceded 
by asphyxic convulsions Conine is eliminated in the uiine 
Methyl-conine (C9H19N) abolishes the reflex of the spinal cord 
Symptoms. — A burning sensation with a feeling of constriction in the throat 
IS experienced, followed nausea, vomiting, pain, oppression in the stomach 
and bowels, and diarrhoea The nerve-symptoms are variable, probably on 
account of diffeiences in the relative proportion of conine and methyl-conine 
present in the jioison swallowed Progressively increasing muscular weakness, 
with dyspnoea, the respiratory movements becoming slower and slower, without 
disturbance of the higher centres, are the symptoms usually met with, but some- 
times delirium, coma, and partial convulsions are prominent from the first 
The pupils are dilated, and the surface of the body is cold In the pure motor- 
paralysis type the patient first feels weakness m the legs which causes him 
to stumble when trying to walk , this deepens into complete paralysis which 
creeps up towards the trunk, the arms being less rapidly affected The paralysis 
eventually invades the muscles of respiration, the patient becomes cyanotic, 
and death takes place from dyspnoea 
^ Rev trUem FaUxf,, 1901 
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In the j)uie paralytic type convulsions are not infrequent duiing the final 
stage, but they are due to asphyxia caused by the respiratory paralysis The 
sensory nerves are relatively but slightly affected 

A peculiai case is lecoided by Schulz^ of a student who, after repeatedly 
smelling at some conine, experienced weahness of the limbs, inability to keep 
the eyes open, burning sensation of the conjunctivse, pain in the head, affection 
of speech, general feeling of heat followed by profuse perspiration , he rambled 
and was unable to sleep The headache continued foi twenty-four hours, along 
with a tendency to perspire profusely on the least movement Gunn ^ records 
the case of a woman who, aftei inhaling for four or five minutes the vapour 
given off fiom a drachm of tincture of coniuni m boiling water, complained 
that her limbs felt heav} and poueiless, the jmpils were dilated and vision 
■was impaired , urgent dyspnoea with cyanosis necessitated aitificial respiration 
The pulse and the intellect were unaffected , for some hours after there was 
a tendency to recurrence of the dyspnoea 

Treatment,— Evacuate the stomath and then give stimulants and apply 
wainith Artificial respnation is sure to be required m sevcie (ases, and should 
be persistently kept up , life may be saved by this means when the condition 
appears almost hopeless 

Post-mortem Appearances. — In the absence of traces of the poison m the 
visceia, there is no characteristic appearance The blood will probably be 
dark and fluid, with other indications of death fiom asphyxia 

A child, eight months old, had given to it one teaspoonful of a mixture 
containing one drachm of extract (piescribcd in mistake for succus) of conium 
with one drachm of potassium biomide in an ounce and a half of chloroform 
water When seen the legs were paralysed, octasional twite lungs of the aims 
and head occuricd, but no decided convulsions, the pu})ils weie dilated, the 
face was livid and the respirations were diaphragmatic, death took place 
in seven hours Pepjier, who made the post-mortem examination, found the 
oigans generally congested, along with an mcieased amount of serum in the 
cerebral ventricles and under the arachnoid, and an injected condition of the 
membranes of the spinal cord The right heart was distended with blood, 
the bases of the lungs were hyperamiic, and jiunctifoim extravasations were 
■observed on the surface of the liver The contents of the stomach yielded no 
odour of conium until they were treated with potassium hydroxide and heated, 
when the “ mousy ” odour became apparent An ethereal extract obtained 
from the contents of the stomach, when treated with hydrochloric acid, yielded 
crystals of conine hydrochloride ® 

Chemical Analysis — Separation of conme from organic adnuxtuie may bo accomiikshed 
aa with nicotine Considerable caution is necessary m the identification of conine, since 
substances somewhat resemblmg it may be obtamtd from cadavers that have undergone 
putrefactive changes , any such products, however, do not yield the chemical reactions 
of conme, nor are they strongly toxic , they probably consist of or contain cadaverm — a 
ptomaine which has an odour somewhat resemblmg that of conme, but is scarcely so 
“ mousy.” 

Tests. — Conme is less soluble in hot water than in cold, therefoie if a cold 
saturated aqueous solution is heated it becomes turbid, like albuminous urine, 
similarly treated, but, unlike the urine, it clears up again on cooling If conine 
is exposed to the vapour of hydrochloric acid, crystals of conme hydrochjonde 
are formed A few drops of a solution of mercuric chloride added to a solution, 
' Devtsche med Wocheyischr , 1887 • The Lancet, 1894 

* The Lancet, 1885 
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of conme in water produce a white amorphous precipitate, which does not 
change to yellow nor become crystalline as is the case with the precipitate 
formed by nicotine wlien similarly treated Silver nitrate produces a dark- 
brown precipitate, which turns black Chlorine water added to an aqueous 
solution of conme produces turbidity Treated with chromic acid, conme yields 
butyric acid, which may be recognised by its odour 

CENANTHE CROCATA. 

(Enanthe Crocata, or water dropwort, la another umbelliferous plant, of which the leaves 
and especially the root possess powerful toxic properties Pohl ^ obtained from the root 
a substance — osnanthotoxin — which is soluble in alcohol, ether, chloroform, and all the 
usual solvents except petroleum ether , it is insoluble m water, in dilute alkaline solutions 
and in acids A rabbit weighing 830 grms died in convulsions half an hour after receiving 
0 02 grm of oenanthotoxin 

The symptoms comprise convulsions, cyanosis, insensibility, laboured respirations, 
collapse, dilated pupils, delirium, small, feeble, slow pulse with gastro enteric disturbance , 
on one or two occasions the convulsions have been of a strychnine like character In some 
instances the symptoms have been almost entirely psyi hical, consisting ot hallucmations, 
wild laughter, and actions like those seen in delirium tremens Death may occur very 
quickly in one case a man died in five mmutes, and in another in a quarter of an hour 
after the symptoms commenced Two other cases died on the ninth and eleventh day 
respectively with gastro enteno symptoms Cows and horses are also poisoned by it 
a waggoner ate some oanantho to cure scurvy, his horse eating some at the same time , 
the man died in an hour and a half, and the horse in two hours and a half 


CICUTA VffiOSA. 

Cicuta Virosa or water hemlock, is a poisonous umbelliferous plant which, like (Enanthe 
crocata, has been oaten in mistake for parsnip and for celery It produces symptoms like 
those produced by (Enanthe crocata From it Pohl separated a substance — cicutoxin — which 
possesses similar toxic properties to oenanthotoxin Boehm * states that m some respects 
cicutoxin produces effects analogous to those produced by stryclimno and picrotoxin 


FOXGLOVE. 

Digitalis Purpurea, or foxglove, is a plant belonging to the natural order 
ScrophulanacecB, the leaves of which jiossess toxic properties due to the presence 
of three glucosides— digitalm, digitalein, and digitonm — with one other active 
principle A variety of preparations are sold under the name of digitalm^ which 
differ in chemical constitution and physiological effects, in accordance with the 
mode in which they are obtained The most poisonous of the active principles 
is digotoxm, which is not a glucoside 

Digitalis IS essentially a heart poison, and causes death from heart paralysis, 
the pulse usually ceasing before respiration , the respiratory rate is often slowed, 
especially when death is imminent The active principles of digitalis probably 
undergo decomposition in the body , very exceptionally traces of them have 
been found in the urine 

Symptoms.^ — Primarily the digestive tract is affected by a poisonous dose 
either of digitalis^'or of its active prmciples Nausea, vomiting — which is often 
very obstinate and persistent — pain, with a sensation of oppression m the region 
of the stomach, thirst, and colicky pains in the abdomen, with or without 
diarrhoea, are common After a varying interval the more specific effects of 
the poison manifest themselves — giddiness, with a feeling of faintness, headache, 
increased oppression in the epigastnc region, moisture and coldness of the 
^ Arch f exp Path , 1894 > Ibid., 1876 
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surface especially of the limbs, prostration , and various affections of the 
special senses, as dimness of vision, noise m the ears, are present, with which 
mental disturbances, in the form of hallucinations or delirium, may be associ- 
ated The action of the heart is profoundly affected the pulse sinks hour by 
hour in rapidity and tension, and becomes very intermittent and fluttering 
The respirations are slow, and assume a sighing character If the patient lifts 
his head when in the recumbent posture a tendency to syncope asserts itself, 
and if he stands upright actual syncope probably occurs, which may prove 
instantaneously fatal An mchnation to somnolence, which may deepen into 
coma, IS not unfrequent , cyanosis, with or without asphyxic convulsions, 
may precede death 

It IS to be noted that the special action of digitalis on the heart renders 
the patient liable to fatal syncope for several days after the immediate effects 
of the poison have passed off In the acute stage, the pulse-rate may be lowered 
to under forty beats per minute, in the case of a woman who drank some 
infusion prepared from fresh digitalis leaves, the pulse sank to thirty-six, with 
periods of entire cessation of the heart’s action at short intervals 

Fatal Dose. — Nine drachms of the tincture of digitalis have proved fatal, 
and recovery has taken place after more than three times as much Thirty- 
eight grains of the powdered leaves have caused death, and recovery has fol- 
lowed one drachm The fatal dose of digitalin is not known , Mawer ^ relates 
the case of a woman who swallowed fifty-six granules, each containing one 
milligramme of Homolle’s digitalin, the total dose being equal to eighty-four 
grains of digitalis leaf , the effects produced were giddiness, vomiting, pain 
in the stomach, duskiness of the face, dilatation of the pupils, coldness of the 
extremities, oppression in the prsecordial region, slow respirations with prolonged 
inspiration, and slow, irregular, weak pulse, which sank to forty-four in the 
minute , recovery took place Radcliffe ^ records the recovery of an infant, 
one year and eleven months old, after a milligramme and a quarter of Nativelle’s 
digitalin Death has taken place m twenty hours, but it may be delayed to a 
much more remote period 

Treatment. — If necessary use the stomach-pump or give an emetic, such as 
mustard or zinc sulphate with hot water Stimulants should be freely given 
and external warmth applied, the patient being kept in the recumbent posture 
for several days Hot applications, friction, or mustard leaves, to the epigastrium 
are useful Hot coffee with brandy in it may be given If the vomiting is pro- 
longed ice in small quantities will be useful 

The post-mortem appearances are not characteristic There may be some 
signs of irritation, or of inflammation of the gastnc mucous membrane 

Chemical Analysis. — Fragments of the leaf, should the poison have been taken m that 
form, may be detected m the stomach, in which case they should be examined micro- 
scopically 

The aqueous extract obtamed m the usual way from organic matter is best shaken out 
with chloroform, m which all the active prmoiples of digitalis are soluble , they are not 
all soluble in ether nor m benzene , it is to bo remembered that digitalm m acid solution 
IB taken up by chloroform 

Tests. — If digitalin is dissolved in a little concentrated sulphuric acid, and 
some bromme-water is added to the mixture, a violet-red colour is produced 
A little digitalin gently heated with a few drops of a mixture of equal parts of 
sulphuric acid and alcohol turns yellow-brown , on the addition of a drop of 
a dilute solution of ferric chloride a green or bluish-green colour is produced 
‘ Tht Lancet, 1880 • Bnt. Med Joum. 1901 
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The physiological test may be resorted to as performed by Tardieu in the 
celebrated case of Pommerais, who was convicted of fatally poisoning a woman 
with digitalm Three frogs were prepared so that their hearts were exposed - 
One frog was left unpoisoned, into the pleural sac of the second a solution of 
digitalm was injected, and into that of the third some ot the suspected poison 
obtained from the body of the deceased , the heart-beats of the three frogs 
weu' ros[)ectively counted at stated intervals The heart of the unpoisoned 
fiog showed little change , that of the one to which digitalm was administered 
promptly and progressively slowed until it ceased to beat , the heait of the 
frog to which the suspected poison was administered behaved like number two, 
excrjitmg that the effects were less rapidly produced 

Strophanthus — Muller^ recortis that a patient with kidney disease, foity seven years 
of age, swallowed from tw^o to thiee drachms of tmeture of strophanthus Unconsciousness, 
tetanic and clonic convulsions, hallucinations, anaesthesia, myosis, diarrhoea, and Cheyne- 
Stokes bi-eathing occurred, and death ensued on the fourth day (The symptoms and course 
of this case are suggestive of uraemia ) 


COLCHIGUM. 

Colchicum Autumnale, oi nu'adow saffron, is dejiendent for its toxic effects 
upon the piescnce of an active principle, colchicine, with a small tiace of vera- 
trme, both of which are chiefly contained m the root and the seeds 

Colchicine (0221^26^^7) yellowish crystalline powder when pure, but 
IS often met with as an amorphous resinous-looking substance It is soluble 
in water, and freely so in alcohol and chlorofoim , it is slightly, if at all, soluble 
in ether, and is insoluble m petroleum ethei Colchicine is decomposed by 
acids with the excejition of tannic acid, with which it combines 

Colchicine in poisonous doses causes irritation of the nerve-endings m the 
intestines, along with gastro-enteritis The motor-centres in the cord and 
medulla are paralysed, and death is produced by paralysis of the lespiratory 
centres the sensory neivcs arc also paralysed From experiments on animals 
Jacobi 2 concludes that colchicine may be converted into oxydicolchicme 
within the organism Colchicine is partly eliminated by the kidneys and bowels, 
chiefly by the latter 

Symptoms.- A burning pain in the throat w’hich extends down the cesojdiagus 
to the stomach, where it assumes an aggravated form, is experienced shortly 
after the poison is swallowed , then follow copious vomiting and purging, 
the latter being accompanied by violent colicky pains m the abdomen There 
is intense tliiist, the face is shrunken and pallid, or cyanosed , the surface 
is cold and moist , the pulse is small, irregular and rapid , the breathing is slow 
and laboured — the whole symptoms in fact resemble those due to an attack 
of cholera, the resemblance being increased by the nature of the evacuations 
from the bowels, which, after the normal contents are discharged, chiefly consist 
of serous fluid , subsequently they become blood-stained A sensation of 
oppression is felt 111 the legion of the heart , the patient is profoundly depressed, 
and, being fully conscious, suffers greatly Muscular twitchmgs or spasms 
may occur, the whole body occasionally being convulsed , the pupils are some- 
times dilated, sometimes contracted , strangury may be present, with increased 
or diminished amount of urine Towards the end the cyanosis often becomes 
more marked, the collapse then being very profound , the mind usually remains 
clear till towards the last , m exceptional cases stupor occurs earlier 

^ Inavg Diaser/ , Berlin, 1898 * Arch / exp Path w Pharm,\%^ 
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Fatal Dose. — Three and a half drachms of colchicum wine have caused death 
Recovery has taken place after ten drachms, which produced severe toxic 
symptoms The lethal dose of colchicine is not known , a woman, aged forty- 
three, swallowed about six grams, which had been substituted for another 
drug, and died in thirty-one hours (Albertoni e Casali^) Death has taken 
place m seven hours , it usually occurs within thiity hours, but has been delayed 
for three, and even seven days 

Treatment. — The stomach should be emptied by the tube, and well washed 
out with a solution of tannic acid , or an emetic may be given, followed by 
strong tea , then biandy, by the mouth, or if vomiting forbids, cthei injections, 
external warmth and friction, with artihcial respiration if lequired Probably 
a subcutaneous injection of morphine will be advisable to relieve the intense 
colicky spasms of the bowels 

Post-mortem Appearances. — They are not characteustic , there may be 
signs of inflammation in the mucous membrane of the stomach and bowels, 
possibly with spots of ecchymosis , but in some cases there has been an entire 
absence of such indications 

Chemical Analysis — ^Advantage may bo taken of the insolubility of colchicine, m petroleum 
•ether, to dissolve out fatty substances from an aqueous solution obtained from the organic 
matter Colclucmo is dissolved out ot wid solution by chloroform The chloroform solution 
may either be evaporated to dryness, or alter it has undergone some degree of concontra 
tion, jietroleum ether may be added so as to cause the colchicine to crystallise out 

Tests.— A drop of nitric acid, sp gr 1 4, brought into contact with col- 
chicine, produces a violet colour, which changes to brownish-yellow One part 
of ammonium vanadate dissolved in two hundred parts of sulphuric acid pro- 
duces a green coloration (sometimes very evanescent, and not distinct except 
with the pure alkaloid), which changes to a brownish-violet, the reagent 
should be freshly prepared The physiological test does not afford decisive 
infoimation , the conclusion arrived at by a committee of French experts 
who were appealed to in a case of suspected colchicine poisoning, was that 
experiments on animals do not afford the means of determining that poisoning 
by colchicine has taken place 

Ogier 2 was able to obtain the reactions of colchicine isolated by the usual 
process, from the exhumed bodies of dogs which he had poisoned with it five 
^nd a half months before In the bodies of animals poisoned with it, Obolonski ® 
detected colchicine four and a half months after death 

VERATRUM. 

Veratnim Album, oi white hellebore and Veratrum Viride, or green hellebore, 
■contain a number of alkaloids , Wright and Luff ^ found jervme, pseudo-jervine, 
rubi-jervme, cevadme, veratralbme, and veratrme Commercial veratnne is 
an impure alkaloid obtained from sabadilla seeds 

Veratrine (Cg^H^gNOu) is a white, crystalline powder, having an acrid, 
burning taste , when it comes in contact with the nasal mucous membrane it 
excites violent sneezing It is insoluble in water, and is soluble in ether, chloro- 
form, and spirit It has an alkaline reaction 

Veratnne first stimulates the motor nerves, and then paralyses their endings 
It alters the character of muscular contractility , contraction is prolonged, 

* Bollet delle setenze med , 1890 * Vutidjahrsachr / ger Med , 1888 

^Annohs d’Eygidne^ 1886 ^Journ. Chem Soc , 1879 
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and relaxation takes place slowly — a condition resembling, but not identical 
with, tetanic spasm The sensory nerves also undergo primary stimulation, 
followed by paralysis, which is more complete than is the case with the motor 
endings The activity of the heart is reduced, the vaso-motor apparatus par- 
alysed, and the blood-pressure consequently lowered Respiration is first 
quickened, then slowed, and finally arrested from paralysis of the respiratory 
centres, and probably also of the vagus endings in the lungs The result of all 
this 18 that the temperature is lowered Veratnne is quickly eliminated by the 
kidneys 

S^ptoms. — An acrid, burning sensation, with constriction, is experienced 
in the throat, the burning sensation extends along the oesophagus down to 
the stomach, and is followed by vomiting and great thirst Diarrhoea is not 
invariable, but may occur , if it does there is usually tenesmus The pulse is 
feeble, and the respirations are slowed and sighing in character, the pupils 
are sometimes dilated Pallor and coldness of the surface, with rapid collapse, 
twitching of the muscles, and even convulsions, have been observed Giddiness 
and parsBsthesiffi, followed by superficial anaesthesia, may occur in the early 
stage , consciousness is usually maintained until the stage of collapse is reached, 
but occasionally, early on, there is a tendency to delirium and stupor 

Fatal Dose. — -Not known In one case death took place after about eighteen 
grains of the powdered root of V album , recovery has occurred after more than 
twelve times that amount Grenander^ records the case of a woman who 
drank some liniment containing four and a half grains of veratnne The pupils 
were dilated, the pulse was slow (50 per minute) and feeble, the respirations 
were slow and shallow , consciousness was not impaired , salivation and profuse 
sweating occurred , vomiting was frequent, great oppression was felt in the 
epigastric region, together with soreness of the throat, and profound prostra- 
tion , there was no diarrhoea , recovery took place under prompt treatment 
In another case reported by Blake * nearly three grains of veratnne were acci- 
dentally swallowed by an adult The patient complained of giddiness, sickness, 
constriction of the throat, thirst, diarrhoea with tenesmus, and a tired, weak, 
faint feeling , the tongue was swollen and the mouth and throat were sore , 
the pupils were extremely contracted, the respirations huriied, and the pulse 
was quick and small , micturition was frequent A continued tingling was 
felt over the entire body, with now and then intolerable fits of itching m different 
parts , there was no sneezing Recovery took place under treatment, the 
irritation of the skin being the last symptom to subside 

Treatment. — After evacuation of the stomach with the tube or an emetic, 
stimulants and hot coffee should be administered External warmth and friction 
may be required, with maintenance of the recumbent posture and artificial 
respiration If excessive diarrhcea is present, morphine will be advisable 

Post-mortem appearances are not characteristic, only few reports are 
extant, and they afford no definite information 

Chemical Analysis — Chloroform, or a mixture of chloroform and ether, la the best 
solvent to extract veratrme from aqueous solution It can be shaken out of an acid solution, 
but more perfectly after the addition of alkali. 

Tests. — Applied to the mucous membrane of the nostrils veratnne causes 
violent sneezing A drop or two of strong sulphuric acid added to a little 
veratnne in a watch-glass and well mixed, develops a yellow colour, which 
quickly changes to orange and finally to cherry-red , if the mixture is warmed 
^ Hygeta, 1885 • St George’s Hosp Beps , 1870 



MONK’S-HOOD. 


523 


it becomes red immediately Salicme treated with sulphuric acid turns red 
immediately without heating Narcotine gives a similar reaction, but takes 
hours to acquire the red colour Hydrochloric acid with veratrme produces 
no change until the mixture is heated, when it becomes red Sulphomolybdic 
acid added to a fragment of veratrme produces a bnck-red, which becomes 
dirty brown, greenish, and finally blue If a little veratrme is mixed with 
five or SIX times the amount of cane sugar, and moistened with concentrated 
sulphuric acid, a yellow colour is first produced, which changes to green and 
finally to blue With ammonium selenatc and sulphuric acid veiatrine yields a 
brownish-yellow colour which changes to rose-red 

MONK*S-HOOD. 

Aconitum Napellus, or monk’s-hood, sometimes called wolf’s-bane, is a 
common plant belonging to the natural order RanunculacecB ; it is extremely 
poisonous m all its parts The root has been eaten for horse-radish, although 
the difference between the two is so marked as to make it impossible for any 
observant person to mistake one for the other - Aconite-root quickly tapers 
to a point, whereas horse-radish is cylindrical or thereabouts , aconite-root is 
brown, horse-radish is a dirty white On section, acomte-root is soft m texture, 
and white m colour, the cut surface quickly changing to pink on exposure to 
air, horse-radish is tough and white, and retains its colour unclianged The 
taste also of the two roots is different aconite is acrid and imparts a tingling 
sensation, followed by numbness, to the tongue and lips, with a feeling of con- 
striction m the throat , horse-radish is simply pungent 

The aconite plants contain a number of alkaloids and derivatives, which 
have been investigated by Wright, Luff, and Menke,^ several of them not being 
poisonous Commercial aconitines consist of variable admixtures of some 
of these alkaloids, and therefore greatly differ m potency , English and French 
aconitines are the strongest , German aconitine is much less powerful Kccent 
investigations by Dunstan, Passmoie, and Umney^ indicate that aconitine 
IS mono-benzoyl aconine An exhaustive account of the aconite bases is con- 
tained in Allen’s Commercial Organic Analym, vol in , part ii , 1892 The 
physiological action of these bases has been experimentally investigated by 
Cash 3 

Aconitine (C 33 H 45 NOi 2 ) is one of the most active, if not the most active, 
poison known, it is crystallised with difficulty, and is usually met with in 
white amorphous masses , it has an alkaline reaction, and forms salts, of which 
the nitrate is preferred English aconitine is but slightly soluble in water, 
and IS not very freely soluble in alcohol and ether, whilst the German alkaloid 
IS soluble in all three, and freely so in ether 

German aconitine has a bitter, sharp, burning taste , the English alkaloid 
IS not bitter, but is sharp and burning All aconitines produce a peculiar 
tingling and numbness of the lips and tongue, which comes on shortly after 
a drop of a dilute solution is applied to them , the sensation lasts for some time, 
and IS very characteristic of the poison 

When introduced into the system in poisonous doses aconitine produces 
a general tingling all over the body, the parts liberally supplied with sensory 
nerves being most affected The poison first stimulates and then paralyses 
the sensory nerve-terminals , it produces the same effect on the motor nerves 

' Jourru Ghem 8oc , 1877, 1879 * Proc of the Chem /See., 1892. 

® Philosophical Trans, Boy. Soc , 1898t 
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and centres of the medulla and cord , the highei cerebral centres are little 
affected The heart-beats, at first retarded, may subsequently be quickened , 
the motor ganglia and the muscular substance of the heart are eventually 
paralysed Respiration becomes slow, and afterwards shallow, due to the 
action of the poison on the respiratory centre Death is generally due to airest 
of respiration, after cessation of which the heart may continue to beat for a 
short time The temperature sinks from the first Aconitine is eliminated 
m the urine and probably in the feeces , in cxpeiimentmg with animals Diagen- 
dorff found it in both Cash ^ states that the peripheral innervation of the 
respiratory muscles is not interfered with 

Symptoms. — Shortly after swallowing a poisonous dose of a preparation 
of aconite, tingling, followed by numbness of the lips, mouth, and tbioat, is 
expel lenced, due to the direct contact of the poison with the paits affected, 
then a feeling of nausea and pain in the stomaeh develojis, which is usually 
followed by vomiting and sometimes by purging A tingling, numb sensation 
— due to the poison which has been absorbed is now felt over the whole body, 
with giddiness, imperfect vision, restlessness, anxiety, twitching of the muscles 
(sometimes with spastic contractions), darting pains in the legs, and muscular 
prostration The pulse is feeble and inter mittent, the res])irations aie laboured 
and spasmodic, and the temperature sinks, the limbs especially being cold 
and moist to the touch The pupils may alternately dilate and contract, and 
there may be delirium, or a tendency to drowsiness and stupor , towards the 
end convulsions may occur, which are probably not altogether asphyxic In 
an instance of multiple aconite poisoning related by Baker, ^ in which four 
boys, from fourteen to eighteen years of age, chewed pieces of aconite root 
the symptoms developed in from a few minutes to half an hour , all the patients 
felt heavy and sleepy, and experienced most of the symptoms just described , 
in the worst case the pupils were widely dilated , the lespirations were spas- 
modic, but the pulse though small was quiet and regular , all recovered 

Fatal Dose,- One drachm of aconite root, two grams of the Pharmacopoeial 
extract, and one drachm of the tincture have respectively proved fatal The 
smallest recorded fatal dose was eighty minims of the Pharmacopoeial tincture 
taken in ten doses, spread over four days, the largest individual dose being ten 
minims , this is quite an exceptional case Twenty-five minims of Fleming’s 
tincture, equal to about two drachms of the official tincture, have proved fatal, 
and recovery has followed one ounce A fatal case of poisoning by aconite 
liniment is recorded by M‘Whannel ^ A woman swallowed one ounce of the 
Pharmacopoeial liniment (equal to about five and one- third drachms of dried 
aconite root), and became collapsed, with small, irregular pulse, slow laboured 
breathing, cold clammy limbs, and pallid lips There were no convulsions , 
the pupils dilated immediately before death, which took place m sixty-five 
minutes after the poison was swallowed Death has occurred m from three- 
quarters of an hour up to fifteen or even twenty hours after the poison was 
swallowed, the usual period of survival being from three to four hours 

As regards the fatal dose of aconitine, experience is more limited An mstructive case 
IS record^ by Tresling * A medical man who had prescribed aconitme nitrate, was mformed 
that the medicine pr^uced strange symptoms, and, in order to demonstrate its harmless- 
ness, took a dose himself equal to about one fifteenth of a gram , m about an hour and a 
half after, he began to feel ill When seen four hours after he was pale, the surface was 


^ Loc cit 

* Brit Med, Joum , 1890. 


* Bnt Med Journ , 1882. 

• Weekbl. van het Nederl Ttjdschr v Qeneesk^ 1880. 



MONK’S-HOOD 


525 


cold, the pupils were contracted, the pulse was small and irregular, but not rapid, the tongue 
was swollen, and the patient experienced a burning sensation m the throat, with pain down 
to the stomach, headache, weakness of the limbs, and shivenng The pupils suddenly 
dilated, and synchronously there was loss of vision , shortly after the pupils resumed their 
previous condition, vision retummg Vomitmg occurred both spontaneously and m conse- 
quence of emetics In four hours and forty minutes a convulsion occurred, followed by 
a succession of others , respiration became more laboured, and the pupils agam dilated 
with accompanying loss of vision Later, the vomitmg became very violent, unconscious 
ness supervened, the pupiL remamed dilated and insensitive to light, the respirations grew 
slower, and the heart ceased to boat , death occurring five hours after the aconitine was 
taken At the necropsy pallor of the skm and of the muscles was observed, with hyperaemia 
of the stomach and first part of the mtestmes , the colon wa pale and the rectum bloodless , 
the lungs were hypersemio, and the heart contamed fluid blood , the cerebral membranes 
were injected, the ventricles contained blood stained senim, and blood was extravasated 
on the choroid plexus , the blood throughout was fluid and cherry red in colour Death 
was attnbuted to heart paralysis In this case French aconitme (fetit’s) was dispensed in 
place of a weak German preparation (Fnedlander’s) , bv exjicriments on animals, Plugge ^ 
afterwards found that the alkaloid dispensed was one hundred and seventy times more 
potent than that which was prescribed 

The cause, calibre of aconite poisoning was that of Beg \ Lamson (C C C, 1882), the 
prisoner being a medical practitioner who was accused of having poisoned his brother 
in law He paid a visit to his victim, a boy of nineteen, who was a boarder in a school, 
and jiersiiaded him to swallow a gelatme capsule, which he protended to fill vith sugar, 
but which, 08 the result showed, contamed aconitme (Morson's) In about twenty minutes 
the boy complained of heartburn, and then vomited , he had great pain m the stomach, 
a sense of constriction m the throat, was lestless, and tossed himself violently about whilst 
m bed , the breathmg became slower, the heart's action feebler, and he died about four 
hours after swallowing the capsule At the necropsy the membranes of the bram were 
slightly congested, but there was no fluid under them nor m the ventricles , the lips were 
pale, the pupils dilated, the lungs congested, especially at the lower part, the heart was 
empty, the liver, spleen, kidneys, and mucous membrane of the stomach and the first part 
ot the duodenum were congested , on the surface of the gastric mucous membrane wore 
SIX or eight small, slightly raised patches From a portion of the vomited matter, from 
the urine obtained after death, and from the viscera, Stevenson and Dupr6 obtained aconitine, 
which responded to the usual physiological testa The prisoner was condemned and executed 

A fatal case of poisoning due to aconite and belladonna combined is recorded by Lips- 
comb ® A girl of seventeen swalloweil two tablespoonfuls of a Iminient composed of equal 
parts of the aconite and belladonna Imiments of the Pharmacopoeia The face and neck 
wore flushed the neck, arms, and to a slighter degree the legs were convulsed, the move 
ments bemg aggravated by external stimuli, the pupils were dilated, the heart’s action 
was quick, turbulent, and irregular — probably 300 per minute , the radial pulse could not 
be felt, and m one hour and forty minutes the heart suddenly ceased to beat, respiration 
continuing for a few seconds longer 

Treatment. — Evacuate the stomach with the tube or an emetic Administer 
stimulants freely brandy by the mouth or the rectum , ether subcutaneously 
External warmth, friction, artificial respiration, and the recumbent posture 
will be required 

Post-mortem Appearances. — Not characteristic , see the accounts already 
given If the poison was taken in the crude form, search should be made for 
fragments of the root or other parts of the plant In a case in which six persons 
were poisoned, three fatally, by the accidental addition of aconitine to qmnine- 
wine, the only special feature noticed at the necropsy was the presence, in all 
three, of subpleural ecchymoses ® 

Chemical Analysis — Separation from organic matter is accomplished by the usual 
process, in the course of which exceptional care is necessary to prevent decomposition of 
the alkaloid, which easily undergoes hydrolysis The alcoholic extract is preferably made 
without the addition of an acid , in any case a mineral acid must not be used 


* Arch der Pharm , 1882 • Bnt Med Joum , 1888 
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Tests.— -After proving the presence of an alkaloid, the only reliable pro- 
cedure IS to make use of the physiological test A tingling sensation, followed 
by numbness of the lips or tongue, produced by the application to them of a 
drop of a solution of the jiroduct obtained from the vomit, excreta, or tissues, 
IS strongly indicative of aconitine , the subsequent administration of a known 
quantity of the solution to one of the smaller animals, the toxic effects being 
compared with those produced by aconitine on other animals of the same 
species and weight, will yield sufficient evidence of its presence 

Opposite opinions arc given with regard to the permanency of aconitine 
in tlie presence of putrefying organic matter Lcwin maintains that it is not 
destroyed , Stevenson states that it cannot be detected if allowed to remain 
some time along with decomposing animal matter which has become alkaline 


HELLEBORE. 

Helleborus Niger, or true hellebore, has a dark coloured root which is some- 
times used as a vermifuge by herbalists and otheis , the leaves arc also used 
for the same purpose The toxic properties of hellebore depend upon the 
presence of two glucosidal active principles, helleborin and helleborein, both 
of which tend to produce muscular paralysis and to cause vomiting and diarrhoea 
Helleborin acts on the brain and causes insensibility, it also produces local 
anaesthesia, and if applied to the nostrils occasions sneezing Helleborein 
produces first slowing and then quickening of the heart, and also dyspnoea 
Symptoms. — A stinging, numb feeling of the tongue extending to the throat, 
with colicky pain in the stomach and abdomen, followed by violent vomiting 
and purging, are experienced, together with dizziness, heavy sensation in the 
head, drowsiness, prostration, collapse, with cold, pallid, perspiring surface, 
feeble pulse, and laboured respiration , in the event of a fatal issue, death 
may be preceded by convulsions , the pupils are frequently dilated In a case 
recorded by Ilott,^ a young man put about two tcaspoonfuls of powdered 
hellebore into some water and drank it off He was seized with violent cramps, 
giddiness, dimness of vision, inability to stand, and profuse vomiting , the 
pulse was only 40 in the minute , the pupils were dilated , a burning pain 
was felt in the epigastrium and a sensation of constriction in the throat , the 
fauces were red and swollen , recovery took place 

The fatal dose is not determined Half a drachm of a watery extract is 
recorded as having been fatal Death has occurred in from three to twelve 
hours 

Treatment consists m promoting evacuation of the stomach, followed by 
the administration of stimulants and morphine to allay excessive action of 
the bowels , external warmth should be promoted 

The post-mortem appearances are not characteristic , as with other vegetable 
irritants, signs of inflammation m the mucous membrane of the stomach have 
been observed 

Chemical Analysis — Helleborin, but not helleborein, may be shaken out of acid aqueous 
solution with ether , it is still more soluble m chloroform After evaporation of the solvent, 
the residue immediately yields a bright rod colour on being touched with a glass rod which 
has been dipped in strong sulphuric acid 
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STAVESAGRE. 

Delphinium Staphisagria, or stavesacre, a plant belonging to the natural order Thalami- 
floros, yields seeds which contain several active principles, among which are the two alkaloids, 
delphinine and staphisagrine , in toxic action the former resembles aconitme and the latter 
curare 

Poisoning with stavesacre is exceptionally rare A case is recorded in which a man 
by mistake swallowed two teaspoonfuls of a powder, two thirds of which consisted of pow- 
dered stavesacre seeds The heart was slowed to 36 or 40 boats per minute and was very 
feeble m its action , severe collapse came on, the surface being very cold , the breathing 
was laboured, the pupils were dilated, and the abdomen was distended and exceedmgly 
pamful , consciousness was undisturbed Under treatment recovery took place in a few 
hours 1 

LABURNUM. 

CytlSUS Laburnum, or common laburnum, contains an alkaloid — cytisine 
(C20H27N3O), Avhich has basic properties and forms salts with acids Cytisine 
IS freely soluble in water, alcohol, acetic ether, and chloroform, but is insoluble 
in ether It has a bitter taste, and is powerfully toxic Cytisine first stimulates 
and then paralyses the cord and motor nerves, the paralysis beginning in the 
peripheral endings , the respiratory centres also are first stimulated and then 
paralysed, death being due to respiratory paralysis The heart-beats are 
accelerated After slight excitation of the brain, cytisine produces somnolence 
and coma Cytisine is rapidly eliminated in the urine and to some extent in 
the faeces , it has been found in the saliva 

The symptoms of fatal poisoning by laburnum flowers, seeds, bark, wood, 
or root supervene in from five minutes up to an hour or more They comprise 
— A hot feeling in the throat, thirst, vomiting, eructations, pain m the stomach, 
diarrhoea, collapse, cold moist surface, feeble, irregular pulse, gasping resjnra- 
tion, headache, drowsiness, profound prostration and coma , in some cases 
delirium, elevation of temperature, and convulsions resembling those due to 
strychnine, have occurred The pupils are usually dilated, but they have been 
observed to be contracted Death is commonly due to asphyxia, and may be 
preceded by cyanosis 

Poisoning by laburnum is most frequent in children who are tempted to 
chew or eat parts of the tree on account of its sweetish taste , out of 155 cases 
collected by Falk 120 were in children An instance of wholesale poisoning 
resulted from 58 boys chewing pieces of the root of a laburnum tree which had 
been recently cut across , in the worst cases vomiting occurred with slowing 
of the pulse, irregular dilatation of the pupils, unconsciousness, and convulsive 
movements of the legs, followed by profound sleep , 111 all the cases the pupils 
were dilated, and the symptoms were of a purely narcotic type , the patients 
all recovered 2 A case is recorded by Johnson® of six children, from eight 
to ten years of age, who ate laburnum seeds , they perspired and then went 
cold and shivery, and vomited , the pulse was scarcely perceptible at the wrist, 
the pupils dilated, giddiness, drowsiness, and collapse were observed One 
child was purged once, and another repeatedly — in this case purging was the 
chief symptom , the rest were not purged , they all recovered Two children, 
respectively aged three and eight years, presumably ate some laburnum seed/'^ 
or pods Vomiting, diarrhoea, and prostration occurred in one, with death in 
fourteen hours, the younger child felt tired and sleepy, and then vomited 

1 Fretdrtch’s Blatter / ger Med , 1868 a Brit Med Jovrn , 1875 
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and was convulsed until death occurred eight hours after the symptoms com- 
menced At the necropsy irritation of the gastro-mtestmal mucous membrane 
was found , no fragments of the seeds were present m the stomach, but cytisine 
was detected in its contents ^ Out of the 1 55 cases collected by Falk only four 
died , of the fatal cases, two had violent cramps and died within an hour , 
a third died in twelve hours, and the fourth not until the seventh day after 
taking the poison Saake^ records that of three children simultaneously 
poisoned by eating laburnum seeds, one a boy aged four years, died in about 
thirty hours , the other two, aged respectively three and four years, recovered 
In all three the symptoms, singularly delayed, began with sudden vomiting 
and purging- m the fatal case not until fourteen hours, and in the other two 
not until twenty-four hours after the seeds were eaten 

Treatment consists m thoroughlv washing out the stomach, or in giving 
emetics followed by copious draughts of warm water Warm applications 
and friction to the surface, artificial respiration, strong coffee, and stimulants 
may be necessary 

The post-mortem appearances are negative The signs of inflammation 
of the gastric mucous membrane which the symptoms during life would indicate 
have not always been found after death The mucous membrane of the ali- 
mentary tract has been found pale, a few ecchymoses being present in the 
stomach , on the other hand, the brain and its membranes may be much 
congested 

Chemical Analysis — Cytisiao is boht extracted irom an aqueous solution by chloroform 
RadziwillowiCiS * recommends amyl alcohol for this purpose, but Moer and Pluggo * state 
that the pure alkaloid is much more soluble in chloroform 

Tests,-- Cytisine dissolves in concentrated sulphuric acid without undei- 
gomg change of colour , on wanning, the mixture becomes yellow If to a 
little cytisine dissolved in a few drops of concentrated sulphuric acid in the 
cold a drop of mtric acid is added a yellow colour is produced If to a mixture 
of cytisine and sulphuric acid a fragment of potassium d’ chromate is added, 
a yellow colour is ]iroduced which changes to dirty-brown, and finally to green 
With a solution of a ferric salt cytisine yields a red colour, which disappears 
on the addition of a few drops of a solution of peroxide of hydrogen , on sub- 
sequent warming a blue colour is produced , this test is very delicate , according 
to ]\Ioer and Plugge it will indicate the presence of 05 mgrm of the alkaloid 

MEZEREON. 

Daphne Mezereum, or mezereon, occasionally gives rise to occidental poisonmg m 
children who pluck and eat the berries , the juice l^ing strongly irritant tends to destroy 
mucous surfaces with which it comes in contact 

The symptoms are illustrated by the followmg cases — Eager ® saw a child, four years 
old, after it had eaten at least twelve mezereon berries Convulsions occurred before any 
other symptoms , an emetic was given, and vomiting procured , three hours after, the lips 
and tongue were swollen , the tongue, twice its natural size, was raw, and protruded beyond 
the Ups , there was difhculty in swallowing, the limbs were cold and the pulse — 130 m the 
mmute — was very weak , recovery took place Dunne ® saw a child of the same age which 
had also eaten some mezereon berries It was restless and complamed of pam m the mouth 
and throat , voraitmg took place spontaneously before the child was seen , an emetic was 
afterwards given, which brought away further portions of the berries The child was drowsy, 
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prostrate, pale in the faee, with dilated pupils, scarcely perceptible pulse, and cold limbs , 
the mucous membrane of the tongue and of the roof of the mouth was white from the action 
of the acrid juice of the berries , recovery took place 

Treatment ■ — 'Evacuate the stomach, and afterwards administer an ajienont with such 
further treatment as the symptoms require 


OIL OP TURPENTINE. 

Symptoms — A poisonous dose of turpentine oil causes a burning sensation m the mouth 
and stomach, followed by symptoms of gastro enteritis Vomiting, thirst, diarrhoea, tym 
pamtes, and a eondition like that of tlie early stage of alcoholic mtoxication are present , 
the pulse and respiration vary , the surface is cold, and, m fatal cases, coma supervenes , 
there may bo muscular spasms Strangury is a constant symptom, and the urine has an 
odour rtisemblmg that of violets, a similar odour being often observable in the breath , 
severe pain in the loins, with hiematuria, may bo present Turpentine is excreted by the 
lungs, ^dneys, and skin The urme excreted after junsonous doses of turpentine has been 
found to reduce Fehling s solution 

Prolonged inhalation of the vapour of turjientino produces toxic symptoms which are 
occasionally observed m those who have slept m newly painted rooms A case, illustrative 
of poisoning by the vapour of turjientine, is recorded by P^mhard ^ A man who was occupied 
m a room in filling small vessels out of a large vessel contammg turpentine, began to feel 
dizzy on the first day , on the second day dryness of the mouth and depression came on, 
and on the third day increased heaviness and pamful micturition When seen, the patient 
was very diowsy, the bladder was distended to the umbilicus, and the urine contained 
blood and albumin , it had an odour of violets which it continued to yield tor a week after 
the patient ceased to inhale the turpentine vapour 

Fatal Dose — A tablespoonful has caused the death of an infant five months old, whilst 
another infant recovered from four ounces To adults six ounces were fatal in one case, 
and in another four ounces caused death in twelve hours Recovery in an ailiilt has followed 
an ounce and a half A case is recorded by Canlile * on which recovery followed four fluid 
ounces , inflammation of the intestinal tract, salivation, drowsiness and nephritis occurred 
The urine contained albumin and bile pigment, but no reducing substance 

Treatment. — The stomach pump, or an emetic, will be required, followed by demulcents 
a purge should bo given if diarrhoea hsis not ocourred Opium and other gonotal treatment 
may be advisable 

Post-mortem Appearances — The blood has been observed to be dark coloured, and 
haemorrhagic sjiots have been found m the stomach, sometimes with erosion of the mucous 
membrane 


OIL OF EUCALYPTUS. 

Oil of eucalyptus, the oil distilled from the leaves of Eucalyptus globulus, the blue gum 
tree, contams several isomeric terpenes of the formula CjoHje possessing toxic properties 
Kir^ers • saw a man of twenty-eight who, after suckmg numerous eucalyptus lozenges 
for a cold, took by mistake two or three teaspoonfuls of the oil In a few mmutes he was 
seized with giddmess, faintness, and ataxie gait Acute dyspnoea, weak thready pulse, 
and subnormal temperature (95° to 96° F ) followed Violent vomiting occurred, the skm 
became of a greenish-yellow hue, and he complamed of a girdle like constriction round the 
abdomen Half an hour after takmg the oil ho had violent diarrhoea with excessive and 
pamful micturition He became drowsy, and complamed of intense headache . the mental 
faculties were blurred. Under treatment he improved, but drowsmoss contmued for three 
days, and the urme, fseces, and skm smelt strongly of the oil for nearly a fortnight The 
same observer describes a case presenting similar symptoms m a girl of eighteen who had 
taken about a drachm of eucalyptus oil for toothache. Allan * saw a child of one year and 
eight months who had been given a teaspoonful of the oil by the mouth She vomited 
violently and became collapsed and serai-unconscious The temperature was 96 4° F 
Complete recovery occurred in two days 


• Deutsche, med Wochenschr , 1887, 

* Cltn Med lUU , 1899. 

34 


* Brit Med Jowm, 1910 
*lbtd. 



530 


FORENSIC MEDICINE AND TOXICOLOGY 


SAVIN. 

Juniperus Sabina, or savin, is a coniferous plant containing, as a toxic principle, an 
essential oil possessing a peculiar and easily recognisable odour like that which is given 
off by the jilant , both the leaves and tho oil have an acrid burning taste Savin is rarely 
taken for the purpose of committing suicide, but, bemg regarded by the lower classes as 
an ecbolic, death has frequently resulted after it has l)c( u taken in order to procure abortion 
8a\in possesses no ecbolic properties , it is an irritant, and when abortion has ensued after 
its administration, the result has been duo to general disturbance of the system, and not to 
any siKiCifio action of tho poison on tho womb 

Tho symptoms comprise a burning sensation from tho throat to the stomach, colicky 
pains m the abdomen, vomiting, purging, and strangury Laboured respiration may occur, 
followed by unconaoiousnes**, lollapse, coma, and death, blood may bo present in the 
motions It IS very exceptional for abortion to take place without the woman paying the 
penalty with her life , on tho other hand, death of the woman has frequently occurred without 
abortion liemg produced 

Tho post-mortem appearances are limited to signs of inflammation of the mucous mem- 
brane of tho stomach and bowels, with the jmssible presence of fragments of tho leaves 
Sometimes no signs of inflammation have been visilflo , at others, jiunctitorm ecchymoses 
in the gastric mucous membrane have been observed 

YEW. 

Taxus Baccata or common >cw, anothei coniferous plant, owes its to\ic action to the 
presence of an alkaloid — taxine — which is most abundantly present m the leaves, and to 
a lessor degree, in the seeds of tho fruit , it is soluble in alcohol and other, and feebly so in 
wah r 

Poisoning occurs from tho use of tho leaves as an ernmonagogue, or as an ecbolic, oi from 
accidental c ausos As a ut< rme stimulant yew, like savin, is inert , nevertheless the working 
classes make use of tho leaves from time to time to dotormmo menstruations, or to procure 
abortion 

Symptoms — Giddiness, vomiting, muscular weakne-is, pains m tho stomach and bowels, 
irregular action of the heart, laboured breathing, collapse, general spasms or convulsions, 
and delirium have been observed A girl, on four consecutive rnommg , drank a tumberful 
of a decoction of yew leaves to promote menstruation , vomiting occurred, and death, 
preceded by delirium, toolc place eight hours after the last close , the post mortem appear 
ances were negative ^ Taylor relates the ease of a lunatic woman who, whilst preparing 
evergreen decorations, ate a few pieces of yew leaves , she became collapsed, and died in 
less than three hours after the symptoms hrst appeared , tho fragments of leaves in the 
vomit and in the contents of the stomach after death amounted to less than a teaspoonful 

In a case (communicated by Barline) a young woman m the third month of gestation 
drank a tcacupful of a strong ilecoction of the leaves of tho Insh yew three times a day for 
a fortnight After tho tliinl day, a tingling sensation was oxponencod m the epigastrium, 
which devoloiied into severe abdominal pain, accompanied by nausea, incessant vomiting 
and diarrhoea At the end of the second week the patient became unsconcious for several 
hours, when the decoction was stopped, and the symptoms subsided in a few days without 
abortion taking place In due time, the patient was delivered of a full term, dead child 

Treatment — Evacuate tho stomach, give stimulants, relieve the bowels, and apply 
external warmth, with general treatment of prominent symptoms 

Post-mortem Appearances — Fragments of leaves or of tho seeds may be found m the 
stomach, with signs of mflammation of the gastric mucous membrane In a case recorded 
bj Carter,* a girl was found dead m bod with a history leadmg to tho assumption that she 
had taken yew leaves as an abortifacient , no vomiting occurred, and death took place 
within nine hours , the stomach contained fragments of th“ leaves, and the mucous mem- 
brane was inflamed 


PENNYROYAL. 

Hedeoma, or pennyroyal, much used as an emmenagogue, contains a volatile oil which 
may produce toxic effects. Wmgate • states that a pregnant woman, aged twenty, took 
a teaspoonful of oil of pennyroyal as an ecbolic , she became unconscious , the limbs were 
cold, the pulse was small, and the pupils were slightly dilated , vomiting, delirium, and two 


• Brtt Med Joum , 1884 

■ Boitlon Med and Surg Joum,, 1889, 
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attaoka of opisthotonos occurred. Recovery, without abortion, took place Flynn ' saw 
a woman one hour after she had swallowed three drachms of essence of pennyroyal with 
the object of procurmg abortion The patient was very excited, the pupils were extremely 
dilated, and the pulse was feeble and became imperceptible at the wnst , after an emetic 
improvement rapidly set in, followed by recovery Allen • reports the case of a woman 
aged twenty three who had presistent vomiting for more than four days and died on the 
eighth day after takmg, as she stated, one tablospoonful of oil of jiennyroyal After death 
the stomach and the small intestines w^re found intensely congested, especially at the lower 
part of the ileum , the large mtestines down to the rectum wore also congested, but in a 
lesser degree 


SAFFRON. 

The dried stigmata of the Crocus Sativus, or Saffron, contain a volatile oil which possesses 
toxic properties Occasionally saffron is resorted to as an echolic Corvoy * records the 
case of a woman who swallowed an unknown quantity of saffron in order to procure abortion , 
she became unconscious, with dilated pupils, nystagmus and paralysis of the limbs , abortion 
occurred in forty hours and death eight hours afterwards At the autopsy extreme hyper- 
{cmia of the mucous membrane of the stomach with numerous submucous hasmorrhages, 
there, and in the intestines, were discovered , indications of slight nephritis were also 
present 


TANSY. 

Tanacetum Vulgare or tansy, contains a volatile oil, which, along with the leaves of 
the herb itself, has a reputation as an ecbolic, einmenagogue, and also as an anthelmintic 
It IS poisonous, and has caused death after bung taken for the above named purposes 
In a ease recorded by Jewett * the symptoms were as follows -A woman, aged twenty- 
nine, took filtoen drops of oil of tansy at eleven in the forenoon , three hours afterwards 
she took a teaspoonful, having had dinner between the two doses Fifteen minutes after 
the second dose she thicw herself on the sofa and then sprang up with a wild cry and was 
convulsed , respiration was for a time suspended and she became deeply cyanosed, especially 
about the face, neck, and hands , the eyes were oixni, the pupils were widely dilated, and 
there was great restlessness The surface was cold and moist , the pulse was 120, and the 
respirations 35 to the minute, the odour of the oil being i^erceptible in the breath and also 
in the matter which the patient vomited after takmg an emetic , recovery took place 
In a case communicated by Dalton a woman was found on the floor m \ lolont convulsion , 
she was unconscious, the cheeks were flushed and of a bright rod colour, the eyes wore open 
and very brilliant, with wididy dilated and hxed pupils , the respirations were hurried, 
laboured, and stertorous, the breath having the odour of tansy , the pulse (128) was full 
Spasms occurred at intervals by which the head was thrown back, the arms wore raised 
and rigid, and the fingers spastically contracteil , the pulse gradually grew feeble and 
wuddenly ceased three quarters of an hour after the first appearance of the symptoms 
At the necropsy no indications were discovered except the odour of tansy oil, which per- 
vaded the entire body, and was perceived as the cavities were respectively opened , globules 
of the oil were found in the stomach , a fmtus at about the fourth month was found in the 
uterus There was reason to believe that about eleven drachms of oil of tansy were taken. 


OIL OF WINTERGREEN. 

Oil of Wintergreen, or oil of gaulthena, consists for the most part of methyl salicylate , 
it has an agreeable odour and a sweetish taste 

The symptoms produced by poisonous doses may be gathered from the following oases 
— Hamilton * saw a woman after she hawl swallowed half an ounce of the oil , she was dizzy, 
drowsy, and delinous An emetic caused evacuation of the contents of the stomach, which 
were coated with a film of the oil and contained shreds of mucous membrane The pupils 
were contracted, the respirations quick and laboured, and the limbs cold , hallucmations 
of audition and vision, pam in the head, and a strong disposition to sleep, verging towards 
coma, were present. Hemiparesis of the left side, with extreme irritability of the nervous 
«ystem — starting at the least sound — and profuse salivation were promment symptoms , 


' But MeA Joiim , 1893 * Dissert , Leipzig, 1895 

^ The Lancet^ 1897 * Boston Med, and Surg Journ , 1880 

* N-etv York Med. Journ , 1876. 
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recovery slowly took place Pmkham * reports the oewe of a woman who swallowed one 
ounce of oil of gaulthena, which caused profuse sweatmg, pam in the abdomen, frequent 
painful micturition and purging, followed by convulsions, loss of sight and hearing, flushed 
face, rapid respirations, feeble pulse, and death in fifteen hours At the necropsy the blood 
was found black and fluid, and the mucous membrane of the stomach and duodenum in 
tensely congested , the contents of the stomach yielded the odour of the oil Throe drachms 
of the oil killed a boy three years of age , the symptoms mcluded opisthotonos, clonic spasms, 
quick pulse, slow respiration, pain in the stomach, and retraction of the head 


JABORANDI. 

Jaborandi) the dried leaflets of the Pilocarpus pennatifohus, owes its toxic 
properties to the presence of the alkaloid jiilocarpine, with possibly two others 

Pilocarpine (CnIIj^NgOa) is a colourless, syrupy luiuid, without odour , 
with acids it forms crystallisable salts, of which the hydrochloride and the 
nitrate arc most used Pilocarpine powerfully stimulates almost all the secre- 
tions, especially the saliva and the sweat , it also stimulates the motor nerves 
of the involuntary muscles In small doses it stimulates, and in large doses 
it paralyses the vagus-endings in the heait, and thus slows or accelerates the 
pulse Respiration is impeded by exces««ivc secretion of mucus into the bionchi , 
the temperature is lowered, the pufiils are contracted and increased peristalsis 
of the intestines occurs Pilocarpine is eliminated in the urine 

Symptoms, — The following case by Fuhimann ^ illustrates the effects ex- 
ceptionally produced by a medicinal dose A man, aged thiity-one, had 01 gim 
(about one-sixth of a gram) of pilocarpine injected subcutaneously , the face 
immediately grew red, then the neck, and shortly after the whole body, which 
began to perspire freely In a few minutes the patient experienced sudden 
severe oppression of the heart and extreme difficulty of breathing, as though 
the chest was filled with fluid , the severe cardiac oppression subsided in ten 
minutes, but traces could be felt for two hours Increased secretion of saliva, 
tears, and of mucus from the nostrils occurred Cramps were experienced in 
the stomach as though the organ “ would turn round ” , nausea and vomiting 
followed, with movements of the intestines which produced a strong desire 
to evacuate the bowels Great thirst, prostration, and a tired feeling, especially 
m the legs, were experienced , the pupils were contracted and vision was im- 
paired , the pulse was small and frequent, and the patient became collapsed 
The amblyopia lasted two hours , the sweatmg two and a half hours , the 
salivation four and a half hours, during which time 500 giammes of saliva were 
expectorated , the patient recovered A case is recorded by Sziklai ® m which 
a patient by mistake had fifteen minims of a 20 per cent solution of pilocarpine 
injected under the skin Immediately on withdrawing the cannula, salivation, 
copious sweatmg, and shortly after dizziness, vomiting, diarrhoea, oppression, 
and a tearing pam in the eyeballs with pronounced myopia occurred , the pupils, 
were contracted to the uttermost. The patient micturated twice , the salivation 
and diaphoresis lasted two hours , after five hours the acute symptoms began 
to disappear, and the patient recovered The subcutaneous injection of from 
a thirteenth to a sixth of a gram of pilocarpine hydrochloride caused the out- 
break of a papulous exanthema followed by death (Hallopeau and Viellard) ^ 
Remy ® relates a case in which, after a subcutaneous injection of pilocarpine 
— dose not stated- -the patient fell back dead Jaborandi has also produced, 
psychical disorder with hallucinations 

* Boston Mtd, and Surg Joum , 1888 • Wtener med. Wochenschr , 1881, 

• Wtener med Wochenachr,, 1890 ‘ Ann de Dermal et Syphtlogr , 1906. 
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Treatment. — If necessary evacuate the stomach and then give stimulants 
One-fiftieth of a gram of atropine sulphate should be injected subcutaneously, 
and repeated if necessary 


CALABAR BEAN. 

Calabar Bean, the seed of the Physostigma venenosum, is kidney-shaped, 
having a groove with elevated borders along its convexity, it is blackish- 
brown m colour, and its surface has a texture like that of the fine morocco 
leather used for bookbinding The bean varies from an inch to an inch and 
a half in length , if split lengthwise it is seen to consist of a brown-coloured 
rind containing two white cotyledons which adhere to the shell It contains 
two alkaloids —physostigmme and calabarine, its characteristic toxic effects 
being due to the former 

Physostigmine (CJ 5 H 21 N 3 O 2 ), or esenne, when pure, is a white crystalline 
body which rapidly changes colour on exposure to air and light , it is not very 
soluble in water, but is easily soluble in alcohol, ether, and chloroform It 
has an alkaline reaction, and forms salts with acids, which are colourless and 
soluble in water , on exposure to air they deliquesce and acquire a red colour 
Physostigmine increases the irritability of both the voluntary and the 
involuntary muscles— shown by twitchings of the skeletal muscles and peri- 
stalsis of those of the intestines It eventually paralyses the respiratory centres 
in the medulla and causes death from arrest of respiration It augments the 
initability of the vagus, and thus tends to slow the heart , it increases the 
secretions, probably by direct action on the secreting elements themselves, 
and paralyses the motor centres m the brain and cord When applied directly 
to the eye, physostigmine contracts the pupils and causes spasm of accommoda- 
tion, probably from stimulation of the third nerve Physostigmine is eliminated 
in the urine, faeces, and saliva 

Calabarine resembles strychnine m its action, and causes clonic spasms 
Symptoms. — After a poisonous dose of calabar bean, giddiness and faintness 
are experienced, quickly followed by profound prostration , pain is felt in the 
stomach, usually followed by vomiting , diarrhoea may occur, but is not very 
frequent The heart’s action is enfeebled, the pulse being usually small and 
slow, and there may be dyspnoea The surface is cold and moist, the pupils 
may be, but are by no means invariably contracted , salivation and thirst 
have occurred The mental condition varies in some instances it is undis- 
turbed, in others drowsiness and even unconsciousness have been observed 
Muscular spasms have been present in rare cases, probably due to calabarine. 
In the year 1864, forty-six children were poisoned in Liverpool through eating 
calabar beans which had been discharged from a ship , they all suffered from 
pain in the region of the stomach , thirty-eight were attacked with vomiting, 
and fifteen with diarrhoea , only one died 

A unique case of suicidal poisoning with physostigmine is recorded by 
Leibholz ^ Two girls, aged twenty-four and eighteen respectively, obtained 
possession of a sealed tube containing 0 I grm of physostigmine sulphate, 
which they dissolved in water, and each girl drank half of the solution , for 
half an hour they pursued their household avocations without experiencing 
any effects, they then suddenly became unconscious In each case the face 
was red and shining, the pupils, dilated to the maximum, were reactionless , 

^ Vtertdjahrsschr, /. ger Med , 1892. 
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the pulse, 60 to the minute, was full and of high tension , the respirations 
were shallow rapid, and moaning , pain was experienced m the region of the 
stomach and abdomen , vomiting occurred early, and persisted for some time 
after return to consciousness Dilatation of the pupils, with feeble reaction 
to light, lasted for several days, perfect recovery ultimately taking place The 
activity of the alkaloid was vouched for by Merck after chemically examining 
a com])anion sample Tested physiologically three milligrammes injected 
under the skin of a rabbit weighing four pounds produced paralysis of the 
voluntary muscles, difficulty of respiration, violent diarrhma, and death m 
ten minutes , a solution dropped into the human eye caused marked contrac- 
tion of the pupil The dilatation of the pupils m the above recorded cases is 
remarkable , instances of calabar bean poisoning have occurred without con- 
traction of the pupils, but, with the above exception, none with dilatation 
The absence of diarrhoea is in marked contrast to its umveisal occurrence m 
animals poisoned with physostigmine 

Eserine (ph>sostigniine) has produced symptoms of poisoning after being 
dropped into the eyes for ophthalmic purposes Dunlop ^ i elates the case of 
a man, aged sixty, who had one drop of a solution of eserine (inadvertently 
prepared with one gram to tin* drachm instead of to the ounce) dropped into 
each eye , a quarter of an hour after clonic spasms of the eyelids, stiffness of 
the lips, a feeling of tremor in the arms and legs, together with mental confusion 
occurred, the symptoms passing off after a time A one per cent solution of 
physostigmine salicylate sprayed into the nose caused facial pallor, weak action 
of the heart, cold perspiration, and great anxiety (Speer) * 

Treatment.- If the poison has been swallowed evacuate the stomach with 
the tube or an emetic, then give stimulants, and apply external warmth Atro- 
pine sulphate injected subcutaneously m doses of one-fiftieth of a grain, repeated 
until the pupils dilate and the pulse-rate is quickened, is recommended by 
Fraser, strychnine is also regarded as an antidote Should respiration fail, 
it must be promoted artificially 

Post-mortem Appearances are negative 

Chemical Analysis — The alkaloid may be extracted from organic matter m the usual 
wav, special care being taken not to allow excess of acid, heat, or light to come mto play , 
ether is a good solvent 

Tests. — Bromine water, added to a solution of physostigmine, produces 
a red or orange-coloured turbidity, which clears up on heating Strong chlorine 
water added to the solid alkaloid produces a red colour When physostigmine 
IS treated with a little ammonia and the mixture is evaporated to dryness, 
the residue is of a more or less intense blue colour , often with a reddish appear- 
ance m parts When very little of the alkaloid is present, the colour will be 
greenish If the blue deposit is dissolved in alcohol and is examined with the 
spectroscope it yields a band m the red , on acidulating the solution the blue 
changes to red and gives an absorption band in the yellow If a solution of 
barium oxide in water is added to urine containing physostigmine, or to an 
aqueous solution of the alkaloid, a white precipitate forms which on boiling 
and shaking becomes red 

The physiological test should be resorted to —a drop of an aqueous solution 
instilled into the eye of a rabbit produces contraction of the pupil , the test 
may be repeated on the human eye 

^TKt Lane^, J887. 


^TherajK Qaz,, 1906. 



SANTONIN 


535 


NUTMEG. 

Nutmeg, the kernel of the seetl of the MynsUca fragans, though of every day use as a 
food adjunct, is capable of causing poisonous symptoms when taken in excess Bentliff ^ 
records the case of a man who swallowed the whole of a grated nutmeg as a remedy for 
boils He afterwards went to bed and slept until six o’clock in the mornmg, when he felt 
giddy and could not stand , he had pain in the head, and could not distinguish objects , 
he was drowsy, but could be roused by shouting , thirst, numbness of the limbs, and some 
what contracted pupils were the other symptoms present , he recovered m a short time 
Sawyer * relates the case of a boy, aged three, who ate jKirtions of five nutmegs He was 
dizzy, and then became unconscious, with relaxed muscles, and could not be roused , ho 
slept for thirty consecutive hours , the pupils were dilated , there was no delirium In 
contrast to this case is one related by Reatling,* m which a lady, three months pregnant, 
in order to procure abortion, swallowed three powdered nutmegs , she vomited several 
times, and became delirious with hallucinations, accompanied by laughter, the pulse was 
strong and rajnd Notwithstanding treatment, the delirium n'curred at intervals during 
the succeedmg twenty four hours, when she became rational, and recovered without abortion 
takmg place 


CAMPHOR. 

Camphor m ynnsonous doses acts as an irritant and produces the usual symptoms of 
collapse , it first stimulates and then paralyses the nerve centres, and ti nds to cause con- 
vulsions East * n cords the case of a youth, aged nineteen, who swallowed a largo lump 
of sugar saturated with essence of camphor, and an hour afterwards drank an equal quantity 
added to some water, the total amount bemg about two drachms In two hours after the 
first dose ho felt giddy, talked incoherently, and fell down m a “ fit " The pulse was full, 
and the jmpils were dilated , the patient vomited sjKmtanoously, the rejected matter having 
the odour of camphor , recovery took place Davis * saw a child, two and a halt years ohl, 
after it had eaten a piece of solid camphor the si/o of a nut — about half a drachm , it was 
pale and convulsed, the lips bemg blue, and the jmlse very rapid , on evacuation of the 
stomach it recovered somewhat from the collapse, but died m eighteen hours after swallowing 
the poison Honman* saw a girl of eighteen who had swallowed an unknown dose of 
camphor , she was unconscious, the pupils were dilated, the legs were cold, the pulse was 
thready, and the breath had the odour of camphor, convulsive movements occum>d, 
follow^ by paralysis , the breathing became shallower, and the patient died within tlurty- 
81X hours , at the necrojisy camphor was found m tlm stomach A child, five years of ago, 
died in convulsions shortly after swallowing a teasjioonful of camphorated oil, ivhilst another 
cluld of exactly the same age recovered after swallowing a teacui)ful of cnido camphor oil 
oontainmg between one and two hundred grams of camphor which produced convulsions 
and collapse , the child vomited freely under the influence of an emetic and the next day 
was quite well (Wilkmson) ^ 


SANTONIN. 

Santonica, the dried flower heads of the Artemisia mantimn, contams a crystallme actue 
pnnciple santonin, which is almost insoluble m water, but is freely soluble m hot alcohol, 
and m chloroform Cases of poisonmg by santonm, or by substances containing it, occur 
almost exclusively among children, to whom it is given as a vermicide 

Symptoms — The most constant symptom is one that occurs oven with non poisonous 
doses — disturbance of colour-vision objects first assume a bluish tinge, and subsequently 
yellowish green or yellow The most probable explanation is that pnmary stimulation 
of the violet seemg retmal elements takes place— causmg violet or blue vision, with sequen- 
tial paralysis and consequent absence of blue vision , the jienod of stimulation bemg very 
short may pass unobserved , the paralysis lasts much longer, and, therefore, the condition 
IS usually desonbed as “ yellow vision ” Smgmg sounds m the ears, dizzmess, pam in the 
stomach, vomitmg, convulsions, and stupor, with a tendency to asphyxia, are among the 
remammg symptoms , the urme is coloured saffron yellow In a severe case observed by 
Demme * a boy, aged three, took about two thirds of a gram of santonm six times a day 


^ Bnt. Med Joum , 1889. “ Ibid , 1887 

• New York Med. Joum , 1889 • Australian Med Journ , 1888 

• Therap. Oaz., 1892 ’ Bnt. Med Joum , 1898 

• BrtU Med Joum , 1886 ‘ Khnische Mttthe*lungenf 1891. 



536 


FORENSIC MEDICINE AND TOXICOLOGY. 


On the third day there was vomiting, dilatation of the pupils, coldness of the surface, cyanosis 
of the lips and cheeks, dyspnoea and convulsions, with deep stupor Bleedmg at the nose 
and hcemoglobmuna occurr^ , the urine had a dark saffron tmt with a greenish shimmer , 
the temfierature was 102 5° F , cold effusion was used, and recovery took place, a scarlatina- 
like rash appearing on the chest 

Chronic Santonin poisoning is very unusual. Roy ' records the case of a boy, aged eleven 
years, who, on account of pain m the abdomen, which was supposed by his mother to be 
duo to worms, had santonin given to him for months Clonic spasms then developed, to 
combat which the doses of santonin wore increased Paralysis, twitchmgs, dizzmess, pam 
in the head, vomiting, yellow and violet vision, sparks before the eyes, and finally loss of 
speech occurred, necessitating medical advice , under treatment the patient was able to 
walk in SIX weeks, but it was nine weeks before ho regained the power of speech 

Fatal Dose — About two grams of santonin taken twice proved fatal in twelve hours 
to a child five and a half years old , recovery in a child has followed ten grains A man aged 
forty took one ounce m mistake for Epsom salts , giddiness, incessant vomitmg, prostration, 
laboured breathing, and epileptiform convulsions ensued, but recovery eventually took 
place * 

Treatment — Evacuate the poison and administer stimulants Convulsions may be 
combated by potassium bromide and chloral hydrate 

Post-mortem appearances are not characteristic In a case recorded by Kilner* the 
stomach and duodenum of a child aged four and a half, who died thiity five minute i after 
taking SIX grains of santonin, displayed signs of inttammaiion 

Chemical Analysis -Santonin may be extracted from acid aqueous solutions by shakmg 
out with chloroform , it will not come away from alkalme solutions, as it plays the part 
of a weak acid, forming combinations with alkalies which are soluble in water 

Tests — 'A solution of sodium hydroxide produces a vioUtrnd colour with santonin 
Dragendorff has devised a modification of a former test which is thus jxMformed — A little 
sulphuric acid diluted with half its volume of water is added to come santonin, and gently 
heated until a yillow colour is produced , whui col<i a few drops of a very dilute solution 
of ferric chloride are added, and on agam warming a blue or reddish violet colour is pro- 
duced 

The presence of santonin m the urine may usually be ascertained by the addition of a 
little sodium hydroxide , if present, a red colour is produced Rhubarb present m the urme 
yields the same reaction , but if, after the addition of sodium hydroxide, excess of milk 
of lime IS added, the urine afterwards lieing filtered, the filtrate is colourless if the reddening 
IS due to rhubarb, but retains its colour if it is due to santonin 


COLOCYNTH. 

Colocynth, or bitter ap]ile, the dried pulp of the Citrullus colocynthis, contams an active 
prmciplo colocynthin, which is soluble m water and alcohol but not in ether Colocynthm 
IS an active cathartic, and, in largo doses, a gastro intestinal irritant A few fatal cases of 
XKusoning by colocynth are reconled , a toas[K)onful and a half proved fatal m twenty- 
four hours Tidy * states that a woman took from one to two drachms of bitter apple as 
an emmenagogue , on the followmg day, vomiting and violent purgmg occurred, and the 
patient died in about forty hours after takmg the poison , the result of the post mortem 
^examination was negative In one case the mtestmes were found reddened, and the stomach 
ulcerated , the kidneys and bladder bemg inflamed 


ELATERIUM. 

Elaterium, the dried juice of the EdbalUum elateuum, contains an active prmciple 
elaterin, which is insoluble m water but is soluble in hot alcohol and m chloroform Elaterium 
18 an exceedingly powerful cathartic, and m poisonous doses may produce, in addition to 
its drastic effects, nausea, enictation, vomitmg, salivation, prostration, clonic spasms, 
insensibility, and dyspnoea Two fifths of a gram has proved fatal One sixth of a gram 
caused the death of a woman aged seventy Recovery has taken place after three quarters 
of a gram of elaterm, severe symptoms of poisonmg bemg produced 


* Therap MoncUshefte, 1889 
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CROTON OIL. 

Croton Oil is a fixed oil expressed from the seeds of the Croton Uglium which resemble, 
but are smaller than, castor oil seeds Both seeds and oil are active geistro intestinal irri- 
tants , by direct contact, the oil produces inflammation of the skin, as well as of mucous 
membranes 

Symptoms — When taken m poisonous doses mto the stomach, croton oil produces a 
hot, burning sensation m the mouth and throat, pain m the stomach and abdomen, violent 
vomitmg and purging, with dizziness, groat prostration, cold surface and collapse The 
pulse and the respirations are slowed , m fatal cases, death takes place in a few hours 
Half a drachm of the oil in one instance, and twenty drops in another, proved fatal Recovery 
has taken place after a drachm, and even after half an ounce, but in the latter case the 
oil was not pure The seeds have also proved fatal , in one case four caused death 

CASTOR OIL SEEDS. 

Castor Oil seeds, the seeds of the Rtcmna communis, are smooth, oval shaped and bean- 
like , m addition to the oil, which is a well known harmless purgative, the seeds contain 
a poisonous phytalbumose — Ricin — which Stillmark ‘ regards as an unformed ferment. 
From experiments on animals it is found to be a gastro intestinal irritant , it possesses 
no mtrmsio purgative properties, hence m some case of poisonmg by castor oil seeds, purgmg 
has been conspicuous by its absence 

Symptoms — They comprise nausea, jiam m the stomach, with a burning sensation m 
the throat, persistent violent vomitmg, colicky pains m the abdomen, pale, collapsed 
appearance of the face, cold surface, great prostration, small pulse, with retention of con- 
sciousness m some oases and insensibility in others Purging may or may not occur 

In a case recorded by Langertoldt,* a boy ate ten to fifteen seeds , he vomited — the 
rejected substance containing blood — had headache, and lay on his back groaning, with 
his legs drawn up, pale, cold, and cyanosod , the skm was clammy, the pulse (110) scarcely 
to be felt the abdomen was retracted, and the tongue was dry and furred He complamed 
of a burning sensation m the throat and pain m the epigastrium , the bowels were obstin- 
ately constipated , on the sixth day ho was quite well F J Smith * records the case 
of a man aged twenty five who, after eating about twelve castor oil seeds, had violent 
abdominal pams and purging, with vomitmg and frequent micturition , he was collapsed 
and had cramjis in the calves When the abdomen was stroked the muscles went mto 
violent tonic contractions , recovery took place In a case recorded by Bouchardat,* a 
girl, aged eighteen, ate about twenty seeds, which produced violent purgmg, vomiting, 
and profound collapse , the stools consisted chiefly of blood stamed serous fluid , death 
occurred on the fifth day The mucous membrane of the stomach was found softened and 
abraded m parts Meldrum ® records the case of a man, aged twenty six, who died six 
days after eatmg two seeds , vomitmg and purging were incessant 

Fatal Dose — Three seeds proved fatal m forty six hours to an adult, aged thirty two 
Recovery, even in children, has followed larger doses , adults have recovered from seventeen 
and twenty seeds respectively Park « records the recovery of a man who had oaten twenty- 
four seeds 

Treatment in Poisoning by Cathartics — J^romote evacuation of the poison, and then 
admmister morphine hypodermically, followed by stimulants and external warmth As 
soon as the stomach will retam anythmg, demulcents with a little ice may be given If 
purging IS excessively violent, starch and opium enemata may bo advisable , mustard- 
leaves to the abdomen and epigastrium will be of service If the collapse is very severe, 
hypodermic injections of ether may be needed 

Post-mortem appearances are usually limited to signs of inflammation of the gastro- 
mtestmal mucous membrane, such as hyper®mia and softening, with possibly erosion in 
parts Fragments of the seeds should be sought for 

ERGOT. 

Ergot 13 a parasitic formation consisting of the mycelium of the Claviceps 
purpurea developed from the ovaries of various gramme®, especially rye , 
it occurs in wet seasons, and may be so widely diffused as to give rise to epi- 
demics of ergotism in the districts where the diseased gram is grown 

^ Dissert , 1888. * Annales de Thera/peutique, 1872 
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Ergot contains more than one active principle , Robert has found three — 
erqotinic acid, sphacehmc acid, and comiUine, the last is regarded as an alkaloid . 
the substance known as ergotin is an admixture of these principles Although 
by means of experiments on animals, considerable information has been obtained 
as to their lespettive actions, the sjiecific effects produced by them on the 
human subject have not yet been satisfactorily differentiated, from the toxi- 
cological standpoint therefore ergot and ergotin arc to be regarded as complex 
bodies which possess certain definite toxic properties 

Ergot poisoning may be acute or chronic , the latter is frequently named 
ergotism 

Symptoms of Acute Ergot Poisoning. — When one or more poisonous doses- 
of ergot, or of ergotin, arc taken, giddiness, pain in the stomach, thirst, nausea, 
vomiting, great oppression in the cardiac region, numbness and tingling - 
beginning in the fingers and toes, and tending to spread along the limbs — 
oramp, dyspnoea, shivering, coldness, especially of the limbs, great anxiety, 
delirium, coma, and convulsions are among the symptoms which may bo 
produced 

111 a case recorded liy Debierre,*^ a woman ^covered after swallowing one drachm and 
a half of Bonjean’s ergotin In a few hours intense dyspnoea, famtness, dryness of the 
mouth and thniat, giddiness, noises in the ears, dimness of vision, tingling, and a sensation 
of coldness m the limbs were oxiienenced There was complete anisthesia of the tongue 
and of the surface of the body with severe pain m the epigastrium and the abdomen , tho 
temfierature was 96 8^ F , the pulse 50 jier minute, and the resjiirations also 60 per mmute , 
epileptiform convulsioiis occurred In another and fatal case reconled by Davidson,* a 
woman who was pregnant had been taking the Injuid oxtiact of ergot for several months , 
she then swallowed “ two hapdtuls ” of powdeml ergot without infusing it When seen 
the day after, the face and the upjier jiait of the bo<ly were jaundiced , ccchymoses were 
present under the skin around the eyes , the lips and tongue wore swollen and coated with 
dry black blood , there was intense thirst , the skin was pale, and the temperature 96° F 
The pulse was ixjculiar — it could not be counted, but could be just perceived, and then 
disapyieared before its character could ho estimated , the heart beats wore of a rollmg 
character — 150 per minute , the I’espirations were 47 per minute The patient had jionoda 
of stupor and apathy , she vornitoel red pultaceous matter and pure blood , the urme also 
contained blood An attempt was made to effect instrumental delivery, but the Avoman 
died before it could be accomplished , the respirations increased to 5(), and stupor with 
paroxysmal movements su|)ervened immediately before death At the necropsy much 
fluid blood, effused from small vessels, was found extravasated m the abdominal cavity, 
but no largo vessel was mptured , the liver, kidneys, and lungs were bloodless, the liver 
and kidneys piosenting a pale yellow, waxy appearance , all the viscera, though bloodless, 
wore ecchymosed, and ruptured vessels were found within the stomach and bowels In 
the uterus, which contained no blood, a five months’ foetus was found The blfwlder was 
empty 

^ Occasionally ergot produces toxic effects when administered medicinally Heller * 
relates two cases, in one of which five seven gram doses of powdered ergot, and in the other 
three fifteen grain doses daily for five consecutive days caused paraesthesiae and anaesthesia 
of the right ann , in the second case there was also spasm of the fingers of the left hand 
with painful contraction of the muscles of the legs and thorax \enou8 thrombosis has- 
followed the hypodermic injection of dialysed ergotme 

The effect of ergot on the quiescent uterus is discussed in the section on 
criminal abortion 

Treatment,-— Evacuate the stomach with the tube or an emetic, and clear 
out the bowels Stimulants and external warmth will be needed Inhalations 
of amyl nitrite, or, as recommended by Murrell, nitroglyceiine, administered 
by the mouth, may be tried 

* Biillet Gen de Therap,^ 1884. • The Lancet^ 1882. 

• Dtesert , Erlangen, 1896. 
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Post-mortem appearances chiefly consist in the presence of ecchymoses and 
extravasation of blood on and into the internal organs, as described in the 
ibove-quoted case The bodies of three pregnant women who died in conse- 
ijuence of taking ergot to procure abortion, all presented unusual post-mortem 
appearances externally they were jaundiced to some extent , internally the 
usual ecchymoses were found, and in addition, the liver m all three, and the 
kidneys m two, sho^ved fatty changes, so pronounced as to give rise to suspicion 
af jDhosphorus poisoning On chemical examination ergot was found m the 
intestines, but no trace of phosphorus In two of these cases the uterus con- 
tained a four months’ and a six weeks’ foetus respectively , in the third, a 
foetus surrounded by its membianes was at the vaginal outlet ' 

Symptoms of Chronic Ergot Poisoning.- Chronic ergot poisoning mostly 
occurs as a consequence of eating bread made from gram contaminated with 
the fungus, it has occurred epidenncally for many centuries, and still appeals 
from time to time in Germany, Russia, and other countries 

The early symptoms indicate disturbance of the gastro-intestinal tract , 
they comprise pain and oppression m the gastric region, general depression, 
either loss or increase of apjietite, nausea, occasional vomiting, sometimes 
diarrhoea and at others constipation, together with dizziness, sleeplessness, 
and a general feeling of weariness and absence of energy Subsequently the 
symptoms may take one or both of two courses - gangrenous or nervous (spas- 
modic ergotism) 

Gangrenous Ergotism is first indicated by the occurrence of patches of 
anaesthesia — the patient expeiiencmg a sensation of cold m the paits affected 
— or by a burning sensation, accompanied by ledness of the skin Gangrene, 
mostly of the dry type, which may or may not be preceded by the formation 
of serous blisters, then sets in, the peri])heral j)aits of the limbs- the toes 
and fingers — being most frequently affected The gangrene, which seldom 
affects the tiunk, may advance as far as the knees or elbows , when it has 
reached its limit, sejiaration by slow ulceration takes place, unless the jirocess 
IS expedited by surgical operation In raie cases the skin only is attacked, 
the entire cutis undergoing necrosis, and separating from the underlying 
tissues 

Spasmodic Elrgotism is preceded by Jiarsesthesia) of various kinds, such as 
a creeping sensation beginning iii the fingers and toes and spreading along 
the limbs , m some instances there is complete anaesthesia Motor disturbances 
follow first, twitching of the muscles occurs, then spastic contraction of groups 
of muscles, by which the fingers and toes are flexecl and drawn together , the 
hands are flexed at the wrists, jiresenting the ajipearance of clenched fists with 
the thumbs drawn towards the palms , the ankles are extended, the heels 
being sometimes so powerfully drawn up that the feet and the legs form straight 
lines The spasm may extend along the muscles of the limbs to those of the 
spine so as to produce opisthotonos , rarely the muscles of the lower jaw are 
similarly affected The spasms are exceedingly painful, and cause the patient 
to roll about in agony, the surface being covered with a cold sweat , they last 
from a few minutes to many hours , when they pass off the patient is left ex- 
hausted and powerless Sometimes the contractions are tetanoid m character, 
at others, clonic spasms resembling epilepsy occur, the breathing may be 
affected as though the diaphragm participated in the spasmodic seizure Dysuria 
due to spastic contraction of the bladder may be piesent Paralysis, with 
complete superficial anaesthesia, sometimes follows Disturbances of the special 
^ Petersb med Wocherischr , 1884 
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senses have been recorded, as diplopia, alterations in the field of vision for 
colours, deafness, and aphasia Exceptionally cataract has been observed 
Orlow ^ believes that the changes in the eyes are not due to spasm of the vessels, 
but to the immediate toxic action of the ergot on the retina and other tissues 
of the eye 

Psychical disorders, as hallucinations, dcliiium, mama, mental enfeeble- 
ment, with stupor, and, exceptionally, indications of tabes — lightning pains, 
girdle sensation, staggering gait and unsteadiness m the erect posture with the 
eyes closed— have occurred Tuezek ^ found sclerosis of the posterior columns 
of the cord, implicating the root-zones as in tabes 

Both the gangrenous and spasmodic types of ergotism are probably due 
to persistent contraction of the smaller arteries, which deprives the tissues 
resjK'ctively implicated of their normal supply of blood , as previously stated, 
the two varieties may coexist a patient with spasmodic ergotism may lose 
the toes and fingers from gangrene 

From a report made by Griasnoft* on seventeen cases of ergotism which 
were admitted into the Poltava hospital in Russia during the epidemic of 1881, 
the following statements are taken - The ages of the patients varied from 
twelve to forty-five years , thirteen were males and foui were females , four 
died- -two males and two females All suffeied from agonising pains 
and numbness of the limbs sleejilessness, exhaustion, diarrhoea, weak 
accelerated pulse, and all but one, from loss of appetite Five suffered 
from spasms, a few from headache, nausea, and vomiting In all but one, 
gangrene of the humid type in eight, and of the dry in seven— occurred , 
all of these patients had pyrexia (lOP’ F and more), with evening exacerbations 
The quantity of ergot jiresent in the rve meal which had been eaten by the 
patients was not more tlian one per cent , which is much lower than the per- 
centage usually stated as liable to cause ergotism 

The treatment of ergotism is mostly prophylactic, with ordinary medical 
or surgical treatment of the symptoms as they arise 

Chemical Analysis.- — Bread or flour suspected of containing ergot should 
be extracted with hot alcohol acidulated with sulphuric acid The extract is 
red in colour, and, if examined with the spectroscope, yields two bands, one 
in the green and another in the blue, the latter being the broadest and best 
defined It is practically impossible to separate ergot from the tissues so as 
to identify it , in acute poisoning, the contents of the stomach may be treated 
as above, and the ergot if present identified 

LATHYRISM. 

Lathyrism, caused by eating gram derived from some of the vetches, closely 
resembles the pathological condition which is developed by changes m the 
lateral columns of the spinal cord , tremors, spastic gait, stiffness of the muscles 
of the back and legs, with excessive knee-jerk and sensory disturbances The 
condition subsides after the gram has ceased to be eaten 

FUNGI. 

Fungi have been classified as edible and poisonous , some are definitely 
known to be poisonous, but it by no means follows that all others may be eaten 

» Neurolog Westmk, 1906 « Arch f Paychiat, 1882 

* The London Med Record, 1883 
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with impunity It is obvious that those only which contain intrinsic toxic 
principles can be classified as poisonous , according to Huscmann, these com- 
prise— muscana, Amanita phalloide.s, Russula Integra, Boletus luiidus, 
and their varieties Such fungi are poisonous m the same sense as are any 
of the known poisonous vegetables , theie are, however, many fungi which 
contain no essential toxic principle, and yet from time to time they act as. 
poisons In England the common mushroom {Agancus campestris) and the 
champignon {Agancus oreada) are the only fungi eaten , on the Continent 
a much more liberal selection is made 

The erratic way in which fungi, regarded as harmless, occasionally produce 
violent toxic effects, has been variously accounted for Many edible fungi 
contain arnamtm, which, though itself inert, may be resolved by incipient 
decomposition into neurin— a closely allied, or as some authorities hold, an 
identical substance- and may thus give use to symptoms of poisoning Some 
edible fungi contain more albumin and fatty matter than others, and are, 
therefore, more liable to undergo decomposition either before gathering, when 
past their })rinie, or after gathering and before cooking The morel, according 
to Kohlrausch, contains 35 per cent of albumin and 2 39 per cent of fat, 
whereas the common mushroom contains only 17 per cent albumin and 1 4 per 
cent fair hence poisoning from decomposition-changes is less frequent by 
the latter than by the formei It has been supposed that fungi (especially 
the morel) when gathered in wet weather are likely to become poisonous , 
in some instances it is probable that specimens of a poisonous variety havc*^ 
been accidentally included among edible fungi Idiosyncrasy may have some- 
thing to do with the matter, but not much , the severity of the symptoms, 
respectively pioduced m a number of people who have partaken of a poisonous 
dish of mushioorns, depends on the quantity each has eaten, and more especially 
on the amount of the juice or gravy consumed (as representing an extract of 
the fungi) rather than on idiosyncrasy Many years ago the author saw three 
fatal cases of mushroom poisoning in one family The mother and three children 
partook of mushrooms foi supper, and were taken ill the following morning, 
with symptoms of acute gastro-enteritis , the mother and two of the children 
died within forty-eight hours, the third just escaped The symptoms were by 
far the most violent in the woman, and on inquiry it was found that after helping 
the children she t5ok the dish to herself and soaked up the juice with bread,^ 
which she ate in addition to the mushrooms , the excess in number of mushrooms 
she ate in comparison with those eaten by the children, was sufficient alone 
to account for the relative violence of her symptoms That the poison is easily 
dissolved out is shown by the fact that in some parts of the Continent the 
poisonous fly-fungus {Amanita muscana) is eaten with impunity after being 
well extracted with water Mushrooms which have been dried and kept for 
some time may develop ptomaine-like poisons , mushrooms which have been 
cooked, should not be eaten after being put on one side and warmed up again. 

Symptoms of Poisoning by Fungi are divisible into two groups— 
enteric and neurotio - both of which are usually represented in the same patient 

Gastro-entenc symptoms may not appear for six or ten hours after the 
fungi are eaten, and not infrequently they are still further delayed A feeling 
of uneasiness in the stomach gradually develops into pain, with a hard tender 
condition of the abdomen , nausea is experienced, and then vomiting which 
IS followed by diarrhoea The vomiting and diarrhoea are not solely due to the 
immediate presence of the irritant, but to the condition set up by it in the gastro« 
intestinal mucous membrane , therefore, they do not at once subside when 
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all the fragments of fungi are discharged , the enteric derangement is further 
shown by the character of the evacuations, which arc serous — rice-water-like 
and contain flakes of lymph, and sometimes blood, notwithstanding treat- 
ment the diarrhoea and vomiting may persist for several days Great thirst, 
prostration, shrinking of the tissues, livid countenance, cold surface, small 
pul<«e, and laboured respiration arc the natural results of the excessive dram 
on the blood , exceptionally jaundice may occur These symptoms may directly 
lead to death with or without the appearance of any special nerve complications, 
or they may subside, and recovery may take place 

Neurotic symptoms comprise muscular twitchings, general convuhions or 
tetanic spasms, delirium, disorders of the sjiecial senses especially of vision, 
with dilatation of the pupils, and stupor, or profound coma In some instances 
the symptoms are solely neurotic , such cases present all the appearance of 
certain forms of alkaloidal poisoning 

Illustrative of the gastro-enteric symptoms is the following case reported 
by Boyce 1 —A man, aged fifty-three, ate heartily of a dinner of which mush- 
rooms formed a part , three and a half hours aft(T lie felt griping pain in the 
abdomen followed by diarrhoea, and on the following morning by vomiting 
constant pain and vomiting continued for two days, when he sought medical 
assistance His face was then dusky and bluish, the* jnijnls were dilated, the 
breathing was short and rapid, the pulse weak and quick, and the surface cold , 
much pain was experienced m the stomach, and there was great jirostration 
In spite of treatment the vomiting and diarrhma continued, the motions re- 
sembling dirty water with flocciili of lymph , death took place on the fourth 
day after the mushrooms were eaten The deceased’s son, who also jiartook 
of the mushrooms, was attacked in the same wav, but he recovered The fol- 
lowing case rcjiorted bv Matthes ^ illustrates the neurotic tyjie of mushroom 
poisoning A woman and three children were taken ill, about four hours after 
eating mushrooms, with pain in the abdomen and delirium In each case the 
face was cold and pale, tlie pulse slow', the lips w'ere cyanosed, the respirations 
c)[uick and shallow, and the jmpils dilated and inactive , for two hours violent 
clonic spasms, like those due to strychnine, occurred eveiv eight or ten minutes, 
together with coma , all the patients recovered Cases have been recorded 
in which the symptoms have been of a purely narcotic type 

Muscarine the active principle of the fungus Amanita muscana or fly- 
fungus, has bi'en isolated, and its properties have been investigated by 
Schmiedeberg and Koppe (who w'erc the first to obtain it in a pure form) and 
subsequently by others An infusion of the fresh fungus acts as a fly-exter- 
minator— hence its name , the effect on flies, however, is not due to muscarine, 
which IS innocuous to them, but to some other and probably volatile substance, 
since the dried fungus no longer acts as a fly-poison The fly-fungus has been 
used by the poor in Siberia and Kamtschatka as an intoxicating medium , 
its active principles are eliminated by the kidneys, and this is so well known 
that those habituated to its use drink their own unne, or that of others who 
have partaken of the fungus, in order to produce intoxication 

Muscarine (CgHjgNO^) is a colourless, syrupy liquid, without taste or smell 
It IS alkaline in reaction , is soluble in water and alcohol, slightly so in chloro- 
form, and 18 insoluble in ether , it forms salts with acids, of which the nitrate 
IS most commonly met with 

According to Brunton, muscarine produces uneasiness in the stomach, 
'Vomiting, purging, a feeling of constriction in the neck, want of breath, giddiness, 

' BnL Med. Jonrn,^ 1887. * Berliner kltn. Wocheneehr , 1888 
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faintness, prostration, and stupor It slows the heart by stimulating the intra- 
cardiac inhibitory apparatus , lowers the blood pressure , depresses the re- 
spiratory centres , causes contraction of the pupils, and of the muscular coat 
of the intestines , stimulates the secretion of sweat and saliva, and diminishes 
that of urine Muscarine strongly resembles pilocarpine in its action, and is 
antagonistic to atropine Muscarine and pilocarpine differ, however, in their 
action on the pupils , when applied locally pilocarpine contracts the pupils, 
muscarine dilates them , both contract the pupils when administered internally 
So much for the physiological action of muscarine In the human subject 
poisoning by fly-fungus jiresents other symptoms There may be delirium, 
clonic spasm or convulsions, often dilated pupils, and quick pulse , this differ- 
ence has led to the assumption that another active principle is present in the 
fungus, which is more or less antagonistic to muscarine Harmsen ^ states that, 
in addition to muscarine, the fresh fly-fungus contains another poison which 
acts centrally— a fungus toxin , he holds that the toxic action of the fly-fungus 
IS not identical with that pioduced by muscarine 

From another poisonous fungus, Amamta phalloidcs, Robert ^ obtained 
a toxalbumin which he calls phallin. This substance is a blood-poison which 
disintegrates the red corpuscles, liberates fibrin-ferment, and causes the forma- 
tion of thrombi Fatty changes — especially in the liver— and the formation 
of multiple ccchymoses ensue, the train of symptoms closely resembling those 
due to acute phosphorus poisoning , the mucous membrane of the intestinal 
canal is injected, and the urine may contain haemoglobin Ford ® denies that 
the haemolysin obtained by Robert from A phallo^es is a proteid substance 
He believes it to be a glucoside, and holds that the lesions produced by A 
phallouies are to be attributed entirely to the amanitatoxin, which is the active 
principle of the fungus In a case recorded by Handford * a man, aaed thirty- 
two, ate about a quarter of a pound of cooked A phallotdes In nine and a 
half hours he experienced a sense of weight and constiiction in the chest, and 
pain in the bowels , he subsequently vomited and was purged , profuse sweating, 
dimness of vision, and headache occurred When seen, about twenty-four 
hours after eating the fungi, the pulse was 92, small, scarcely to be felt at the 
wrist, and the respirations, of a sighing character, were 17 to the minute , the 
pupils were normal , the patient complained of pam in the abdomen , he was 
drowsy, passed very little urine, and became delirious , death took place on 
the third day At the necropsy punctiform ecchymoses were found on the 
lungs and under the pericardium , the liver was in an advanced stage of fatty 
degeneration , the mucous membrane of the stomach was much congested 
and presented numerous points of capillary haemorrhages and small superficial 
erosions , the whole of the intestines were slightly congested A daughter 
of the deceased, who ate part of one of the fungi along with her father, vomited, 
and was purged, but had no abdominal pain , she died in twenty-nine hours 
At the necropsy no signs of gastro-entcntis w ere found Tappeiner ® describes 
some cases of poisoning by Amamta phalhides in which neither the symptoms 
nor the post-mortem ^appearances indicated the occurrence of any solvent 
action on the blood corpuscles The symptoms were either like those of cholera 
— as many as sixty to eighty stools in twenty-four hours — without important 
cerebral symptoms, or else they were of a nervous type with but slight intestinal 
disturbance — headache, somnolence, delirium, twitching of the muscles £|,nd 

^ Arch / exp Path , 1903. • Bnt Med Joum , 1906 

• Pelereb wwd Wochenschr , 1891 * The Lancet, 1886. 

•• Munchener med Wochenschr., 1896 
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general convulsions , in some instances the pupils were dilated Two of the 
cases m which the nerve symptoms were prominent died , they suffered from 
neither jaundice, hepatic pain, nor anuria At the autopsy the intestinal mucous 
membrane was found to be slightly affected only, but there were small ecehy- 
moses in various organs, and the kidneys and liver showed such advanced fatty 
changes that the latter resembled a phosphorus-liver , in one case the liver 
contained 68 9, and in another 53 6 per cent of fat The heart was also fatty 
Strublc ^ relates eight cases of which thicc were fatal, of poisoning by A 
phalloides The symptoms began, in from nine to eighteen houis, by vomiting, 
without any indication of gastri*" irritation, followed by cardiac failure, collapse, 
and diarrhoea There were no cerebral symptoms nor coma In the three 
fatal cases death occurred in from fortv-eight to fifty-four hours 

The Ilelvella esculenta is jioisonous owing to the presence in it of helvellic 
acid, whicli acts much in the same wav as phallin 

Treatment of Poisoning by Fungi.— Evacuate the stomach with an emetic 
and the bowels with castor oil, and then treat the symptoms Atropine is 
recommended as an antidote In poisoning bv museaiine, it acts as nearly 
like a true physiological antidote as any antagonist well can do , unfortunately, 
in poisoning by fungi, even by the fly-fungus, its antagonism is less efficacious , 
still, it should be tried, especially if the symptoms partake of the muscarine 
type Warmth and stimulants will probably be reijiiired, and morphine if the 
gastro-enteric symptoms prevail In suspected cases, the motions should be 
carefully examined for spores 

Post-mortem Appearances.- The necropsies of the cases already quoted 
illustrate the salient post-mortem indications — inflammation of the gastro- 
intestinal mucous membrane, with haoniorrhagic spots and erosions , puncti- 
form sub-pleural and aub-pericardial haemorrhages, and not unfrequently signs 
of fatty changes in the solid viscera, especially in the liver, comprise the most 
important appearances The fatty changes scarcely seem to have received 
sufficient attention , Maschka, Hiisemann, and Boudier ^ observed them many 
years ago both in animals and in the human subject, and since then numerous 
cases have occurred in which fatty liver has been recorded as one of the post- 
mortem signs of poisoning by fungi It appears to be most common after 
poisoning by Amanita muscaria and Amanita phalloides , in Handford’s and 
in Tappeiner s cases of poisoning by the last-named fungus, already quoted, 
the liver was in an advanced stage of fatty degeneration Muller® examined 
the body of a woman who was found dead four da>s after having eaten part 
of a fly-fungus The heart, kidneys, and liver all showed fatty. changes , the 
Uver especially presented such a typical “ phosphorus-liver ” appearance as 
to give rise to doubts whether death had been caused by phosphorus or by 
the fungus 

BEANS. 

Any kind of vegetable food which has undergone the initial changes of 
decomposition may cause toxic symptoms A boy aged fourteen years ate 
eight or ten uncooked haricot beans, the following day he had seveie head- 
ache and abdominal pain without vomiting or purging , the tongue was thickly 
coated and there was great thirst, but there was no temperature The patient 
became mildly delirious and was very ill for three days , recovery took place 
slowly The rest of the beans, cooked in the usual way, were eaten by the 

^ American Med Newa^ 1899 * Dea Champtgnona, 1868 . 

* Vierieljahraachr, f, ger, Med., 1890 . 
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family without ill effects Fischer ^ records an outbreak of j^oisoning by beans 
which had been tinned, and were subsequently eaten in the form of salad 
Twenty-four persons ate of the salad, and twenty-one of them were made ill , 
of these, eleven died The incubation period was never less than twenty-four 
hours nor more than forty-eight The symptoms comprised nausea, constipa- 
tion, feebleness, double vision, ptosis, difficulty of speech, quick pulse (150 m 
one case), cyanosis, and death from respiratory paralysis in from two to eleven 
days The symptoms resembled those of the neuroparalytic type of food 
poisoning , there was neither vomiting nor diarrhoea Consciousness continued 
to the end The post-mortem signs, apart from those due to asphyxia, com- 
prised hypersemia of and extravasations of blood into the mucous membrane 
of the lower intestinal tract , the stomach and the upper tract were unaffected 
In some remains of the beans a bacillus identical with the B hotuhnus of Van 
Ermengen was found, for the first time in a vegetable medium The toxic 
agent was weakened or destroyed by the heat of cooking Holly ^ records an 
extensive outbreak of bean poisoning in which two hundred and fifty persons 
were affected with gastric disorder about four hours after eating some beaus 
B coll and B paratyphi weie found in the beans, but not in the feeces of the 
sufferers The outbreak was attributed to the toxine pioduced by the ])ard- 
typhus bacillus This toxine was not destroyed by moderate heat 


CHAPTER XXXVI 

ANIMAL POISONS AND POISONING BY FOOD. 

CANTHARIDES. 

Cantharides, or Spanish flies, contain an active principle or acid — canthandin 
paitl) free and partly combined with organic and inorganic bases It is in- 
soluble in water, slightly soluble in cold alcohol, and moie freely so m hot alcohol, 
fixed oils, ether, and chloroform, when combined with bases, its solubility 
in these solvents, respectively, is the converse of that which obtains when it 
18 m the free state Cantharidm is eliminated in the urine and faeces 

Symptoms. When taken internally in poisonous doses cantharides causes 
a burning pain in the throat, which quickly extends to the stomach, with diffi- 
culty 111 swallowing, intense thirst, salivation, swelling of the salivary glands, 
and vesication of those parts of the digestive tract with which it first comes 
in contact Nausea and vomiting occur, the rejected matter containing shreds 
of membrane and probably blood , diarrhoea, with tenesmus, may follow 
Pam in the lumbar region, accompanied by strangury and irritation of the 
urethra, is almost invariable , the urine contains albumin and occasionally 
blood In severe cases collapse, coma, and convulsions may lead to death, 
which IS usually due to paralysis of the respiratory centres Womack® describes 
a case in which there was a reddish-bronze discoloration of the whole surface 
of the body, with a dark almost black patch extending across the nose on to 
both cheeks The mucous membrane of the mouth was similarly suffused 

^ Zettschr f klin Med , 1906 • Munchener med Wochenachr , 1906 

* Bnt Med Jo«rn, 1911. 
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The hue became deeper before death In another case, which recovered, there 
was a general yellowing of the skin Both these cases were admitted to hospital 
for abortion 

When cantharides is criminally administered it is not with homicidal intent , 
the object is either to excite the sexual feeling or to procure abortion In more 
than one instance death has accidentally resulted from a delirious patient 
eating a blister which was applied to his head Cantharides is harmless to fowls , 
if, after being fed with it, a fowl is eaten by a human being, symptoms of can- 
tharides poisoning arc produced Severe symptoms of poisoning have occurred 
from the external use of canthaiides 

Fatal Dose.- The smallest recorded fatal dose is twenty-four grains of 
powdered cantharides , recovery has occurred after one drachm One ounce 
of the tincture has caused death , recovery has followed after six ounces were 
swallowed Very small doses may jiroduce severe poisonous effects Sedwick ^ 
records the case of a girl, thiitcen and a half years old, to whom one Spanish 
fly was given in a tart , m lialf an hour giddiness, pain between the shoulders, 
and a binning sensation in the throat were expeiienccd The following morning, 
the abdomen was distended, there was strangury, and the vulva was swollen 
and irritable the patient complained of a stiong disagreeable odour in the 
nostrils, and vomited half a pint of blood , for three days there was occasional 
vomiting of blood , lecovciy took place About seventy-five centigrammes 
(114 grains) of cantharidm caused the death of a man of seventy in twelve 
or fouitcen hours ^ 

Treatment. — Evacuate the stomach, and, if possible, wash it well out 
Demulcents and morphine, with warm baths or fomentations, will bo required 
Fatty or oily substances must not be given 

Post-mortem Appearances. — Indications of inflammation are usually present 
in the mouth and along the digestive canal , they may dimmish in intensity 
after the first part of the intestines is reached, or they may be continued as 
far as the rectum Excoriation and ulceration of the mucous membrane, with 
swelling and softening, will probably be visible, producing m some cases the 
appearance of a raw blood-stained or purulent surface deprived of all trace of 
epithelium If the powdered insect has been swallowed, bright, glistening 
jiarticles are generally to be seen on the mucous or raw surface, especially of 
the intestines , in such cases, examination of the digestive tract with a lens 
should never be omitted If death has occurred very shoitly after the poison 
was swallowed, the changes m the stomach and bowels may be less pronounced 
The kidneys are usually large, red, and gorged with blood , the epithelial cells 
of the glomeruli are swollen, softened, and detached, frequently blocking up 
the tubules , the internal surface of the bladder is injected, and is often ecchy- 
mosed , the mucous membrane of the urethra is also injected The spleen 
has been found enlarged 

Chemical Analysis —If the solid poison has been swallowed, the mucous membrane 
of the stomach and mtestmes should be scraped with the edge of a piece of glass and the 
scrapmgs distributed m water , by means of alternate agitation and decantation, frag- 
ments of the shining wing cases, which are easy of recognition, may be separated for micro- 
scopical and chemical examination In order to obtam an extract of cantharidm from the 
tissues it will probably be necessary first to free the cantharidm from combmation, either 
by simply acidulating with sulphuric acid or by Dragendorff’s method, after which it may 
be dissolved out by shakmg with chloroform Dragendorff’s method consists m boilmg the 
organic mixture with potash and water, filtermg, adding sulphuno acid to the filtrate to 


^ Med Times and Qaz , 1864 
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liberate the cantharidin from the potash, and then boilmg the hltrate with four times its 
volume of alcohol , after cooling, the alcoholic solution is filtered, the alcohol evaporated, 
and the residue extracted with chloroform , on evaporation of the chloroform, a portion 
of the final residue may be taken up with a little oil 

Tests. — A morsel of cotton- wool saturated with the oily mixture obtained 
from the chloioform extract, and retained for some hours in contact with the 
skin on the arm or the breast, will raise a blister if even but a very minute quan- 
tity of cantharidin is present An aqueous solution of cantharidin in com- 
bination with potash or soda yields a green precipitate with copper sulphate, 
and a red piecqntate with cobalt sulphate 

Caiithandes resist putrefaction for a long time 


POISONING BY FOOD. 

It was formerly believed that the appearance of toxic symptoms following 
the ingestion of food was due to the development of poisonous principles m 
the food caused by putrefactive changes The symptoms were attributed to 
the action of animal alkaloids or ptomaines, and were spoken of as “ ptomaine 
poisoning ” At a later date it became recognised that many of the outbreaks 
of food poisoning were really due to bacterial infection, and it is now believed 
that almost all such outbreaks are caused in this way, and that ptomaines 
play only a small part, if any, in food poisoning Savage ^ has recently reviewed 
the evidence held to support the toxicity of ptomaines He points out that 
the belief in their poisonous properties was almost entirely founded upon the 
results of inoculation experiments m animals It is now known, however, that 
many substances, such as snake venoms and products of pathogenic organisms, 
are intensely toxic when introduced under the skin, but when taken by the mouth 
produce symptoms only when enormous doses are swallowed Savage has 
failed to come across any direct evidence that feeding with ptomaines prepared 
from putrefying meat has produced symptoms of food poisoning Nor is the 
evidence any stronger that the symptoms are due to products of putrefaction 
-other than ptomaines or to toxins produced by the activities of putrefactive 
bacilli Experiments made by feeding animals on highly putrid meat failed 
to produce symptoms of poisoning On the other hand, subcutaneous injection 
of but one cubic centimetre of washings from putrid meat proved fatal 

Food may become poisonous in the following ways —(1) Pathogenic organ- 
isms may be present m the milk or m the flesh of an animal when slaughtered, 
or may be introduced into the food during the process of preparing it for the 
table The conveyance of tuberculosis, diphtheria, typhoid, etc , by these means 
belongs to the demain of public health Most of the acute outbreaks of food 
poisoning have been due to infection with a bacillus of the Gsertner group 
Infection has often been conveyed by eating the meat of calves suffering from 
septic infection of the navel or cows which have been infected after calving or 
display infection of the udder In other cases diseased sheep or pigs have been 
responsible The risk of transmission of infection by diseased meat is lessened 
by cooking, but this is not an infallible protection Many outbreaks have been 
due to food eaten in an uncooked or incompletely cooked state, such as smoked 
bam, pies, and milk Cooks and other persons who handle food may infect it 
with pathogenic organisms if they are themselves suffering from an infection 
An interesting case of food poisoning in which infection was conveyed by the 
^ Food Poiaomng and Food Infections, 1921. 
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person who handled the food was investigated recently in South London * 
On Saturday a stew of steak and liver was prepared and consumed by a familv 
the gravy being saved until the following day and warmed uji with a Yorkshire 
jmdding On the jirevious Thursday the landlady, who prepared the food, 
was taken ill, and the climax of her illness was i cached on Saturday mglit, 
though she continued to attend to her household duties The vehicle of infection 
was the gravy from the liver All the nine persons who ate this displayed gastro- 
intestinal symptoms and two died A bacillus of the Gaeitner group was present 
m the organs of the deceased and in the blood of those wlio survived 

(2) Sound food may become contaminated with chemical poisons, either 
derived from the container or introduced as adulterants or preservatives 
Instances of poisoning by arsenic and lead have been given in the preceding 
])ages There is no evidence that tin, which is so largelv used for holding food, 
has any toxic effect The effects of preservatives and adulterants in foodstuffs 
are dealt with m books on public health 

(3) Food may be poisonous to certain peisons owing to a sjiecial sensitive- 
ness or idiosyncrasy It has long been known that certain persons may exhibit 
toxic symptoms after eating some form of food ipiite innocuous to normal 
individuals Cases are recorded of persons m whom a small quantity of white 
of egg invariably produced urticaria, vomiting, increased lesjuration, and even 
coma Other foods towards which such abnormal sensitiveness luns been showiii 
are blackberries, almonds, tomatoes, and cheese These s\m])toms are now 
regarded as instances of anaphylactic shock 

Poisoning by Meat. — As already stated, this is most often due to infection 
by the bacillus of Gaertner A small group are due to infection with the bacillus 
botuhnus It is imjiortant to notice that the food ma) disjday no indications 
of any sort either in taste, smell, or appearance, that it is different from sound 
food The incubation period vanes from a half to forty hours or more The 
onset IS usually abiupt, and the symptoms are those of marked gastro-mtcstinal 
irritation with involvement of the nervous system Vomiting with severe 
diarihoea, colic, and pain in the abdomen, arc present Skin rashes, such as 
erythema, urticaria, herpes, and fiurpura, may occur Nervous symptoms 
include numbness and cramps in the limbs, photophobia, and delirium Signs 
of collapse with cold sweats and even rigors may precede death The case 
mortality rate, however, is not high In 112 British outbreaks tabulated by 
Savage, comprising 6 190 cases, there v^ere 94 deaths, a case mortahtv of 1 5 per 
cent Outbreaks are more frequent during the summer than the winter months. 
The post-mortem signs are those of gastro- enteritis 

Botulism is a form of food poisoning rare in this country The toxins of 
the organism responsible, B botuhnus, are destroyed by efbcient cooking 
Hence the condition has been found most commonly after taking food which 
has not been cooked, or has been insufficiently cooked, such as sausages, smoked 
ham, salad, or beans which have been merely rinsed and warmed The symp- 
toms, which appear in from 12 to 36 hours, affect chiefly the central nervous 
system They comprise thirst, a feeling of constriction of the throat, obstinate 
constipation, amaurosis, paralysis of accommodation, ptosis, diplopia, etc , 
muscular weakness, and in fatal cases paralysis of the respiratory and cardiac 
systems Vomiting and diarrhoea may occur, but are frequently absent The 
case mortality may be as high as 30 to 60 per cent 

In the diagnosis, differentiation has to be made from polio- encephalitis,, 
bulbar paralysis, and the various ophthalmoplegias 
' The Lancety August, 1920 
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POISONING BY FISH. 

Certain kinds of fisli of the species tetrodon (fuga) found in Japanese waters, 
and several others mostly of trojncal origin aie inherently poisonous , mackerel, 
carp, barbel, and herrings are liable to become poisonous at times, some of them 
being specially prone to develop poisonous pro pei ties after they aie dead , 
mackerel, for example, speedily becomes unfit for food, herrings also, especially 
when they are not “ gutted ” immediately after being caught Poisoning has 
often been caused by caviare and by the roe of herrings and of other fish Dried 
salt cod-fish and })reserved anchovies have proved poisonous, a stale red 
herring caused the death of a man from gastro-ententis Shell fish excepted, 
mackerel is probably answerable for the greatest number of cases of fish ]ioisonmg 
in this country The symptoms are usually gastro-enteric , Addmsell ^ saw a 
man who, after eating fresh mackeiel, developed gastio-enteritis followed by 
fever with the formation of a rectal abscess , the patient recovered after a long 
illness As with meat, the toxin may be limited to a part or parts of the fish 
— A man ate some mackerel which showed signs of decomposition about the 
gills , he was taken ill with acute gastritis and delirium, and died , his wife 
also ate of the same fish without ill effects It turned out that the man ate of 
the parts nearest the head wliere the putrefactive processes were most evident , 
the tail end fell to the lot of his wife Poisonous fish, however, do not always 
attack the intestinal tract Edwards ^ relates the case of a woman who, after 
eating some ray fish, suffered from a swelling of the face and tongue, the latter 
filling the whole mouth , a burning sensation was felt in the hands and back 
of the head, with cold feet, thirst, dyspnoea, slight convulsions, and intense 
itching of the skin , she had no pain, and she soon recovered the symptoms 
were apparently due to some toxin which acted chiefly on the neryous 
system 

Tinned fish on many occasions has caused poisoning Six persons ate 
tinned salmon at supper, early the following morning they were seized with 
violent pain in the stomach, vomiting, profuse diarrhoea, pain in the head, 
thirst, a temperature of lOJ*^ to 103"' F, and a pulse-rate from 110 to 160 in 
the minute , one patient became semi-unconscious, with a temperature of 104° F , 
the pulse was almost imperceptible, the skm w^as cold and clammy, and pupils 
were widely dilated , death ensued At the necropsy the biain was found 
superficially congested, and parts of the stomach and the intestines were so 
deeply inflamed as to be almost gengrenous ® Stevenson ^ records the case of 
a man, aged twenty-one, who ate six sardines for breakfast , a few hours after 
he complained of feeling unwell, and vomited Next morning there was slight 
pain in the stomach , the abdomen was tense but not enlarged and the patient 
was perspiring , shortly after noon collapse rapidly set in, and death occurred 
almost immediately At the necropsy made the following day the features 
were found bloated so as to be unrecognisable, although the weather was cold 
(47° F ) , blood-stained fluid exuded from mouth, nostrils, and ears except 
the hands and feet, the whole body was emphysematous, and there were large 
bullae on the buttocks The abdomen and the bladder were distended with 
gas , the mucous membrane of the stomach and intestines was emphysematous , 
the liver was cavernous and friable, and along with the kidneys and bladder 
was hyperaemic , the large intestine was normal, and contained solid faecal 
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matter Tliese extremely rapid putrefactive changes were probably due to the 
presence of micro-organisms m the fish 

Shell Fish. — Some kinds of shell fish may become contaminated with patho- 
genic micro-organisms, and may cause a true infection in human beings who 
eat them, this has been observed m oysters and mussels (eaten raw) which 
have grown or have been placed m water polluted with sewage containing typhoid 
germs — e g , in the estuaries of rivers near towns Experiments by Wood ^ 
tend to show that the bacilli of typhoid fever can probably live m sea- water 
for at least two months , Boyce and Herdman * found them on the twenty-first 
day On the other hand, Frankland® and Cassedebat^ state that they are 
rapidly destroyed by sea- water Conn ® investigated the etiology of an epidemic 
of typhoid fever that occurred in a college , twenty-six persons, of whom four 
died, being attacked He traced the infection to some oysters which had been 
grown in deep water and had been subsequently deposited at the mouth of a 
fresh-water creek to “ fatten ” them — oysters thus treated absoib an amount 
of fresh water which gives them a plump appearance Three hundred feet 
from the oyster bed the mouth of a dram was found which came from a house 
where there were two cases of typhoid fever Numerous instances in which 
oyatcis have communicated typhoid fever are recorded by Broadbent,® News- 
holme,’ and others 

Mussel poisoning is due to the formation of a toxin whilst the fish {Mytilus 
edulis) 18 still alive It was formerly believed that mussels owed their poisonous 
properties to the presence m them of copper derived from ships’ bottoms, or 
from copper-covered fixtures m harbours , to a special disease which the fish 
laboured under , to the presence of spec miens of a poisonous species along with 
the edible fish , to incipient putrefaction taking place after the haimless fish 
were removed fiom the water, and to various other conditions which were 
assumed in default of positive knowledge Brieger® was the first to succeed 
m isolating from poisonous mussels a basic product in a condition sufiiciently 
pure to admit of ultimate analv‘^is A number of cases of mussel poisoning, 
several of which weic fatal occuired at Wilhelmshaven m 1885 , from a quantity 
of the noxious mussels Briegcr obtained a poisonous base which he called 
mytilotoxm, to which he ascribed the formula CgHigNOg other bases, among 
whi( h IS betaine, were also present 

Tlie conditions which lead to the development of this toxin in mussels are 
— stagnant water, or water which is not m free communication with the sea , 
or water which is contaminated with sewage, or other organic matter under- 
going decomposition It is not essential that the water should contain noxious 
matter , mere absence of fiCwshness is sufficient to interfere with the metabolism 
ef the mussels to such an extent as to lead to abnormal changes m their tissues, 
which result in the formation of a toxin during life if mussels which have 
thus become poisonous are placed in water in free commumtation with the 
sea, they rapidly lose their poisonous properties Poisonous mussels have 
invariably been obtained from harbours, docks, the mouths of rivers, and other 
places where either a deficiency of tidal interchange takes place, or where the 
water is contaminated with decomposing organic matter 

Symptoms. — The mild and common form of mussel poisoning is characterised 

^ Brit Med Joutn , 1896 ^Medical Record, 1894 

> Rep of the Brit Assoc , 1896 « Brit Med Journ , 1895 

’ Proc of the Royal Aoc , 1894 ’’Ibid , 1896 
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by the appearance of an exanthematous, or urticarial eruption on the body, 
which may be associated with a feeling of oppression in the chest and difficulty 
of breathing , in the severer forms gastro-intestinal disturbance occurs, and, 
in the most dangerous of all, paralysis 

The following cases illustrate the etiology and the symptoms of fatal mussel 
poisoning Permewan ^ relates the case of a man aged forty w ho ate uncooked 
a large quantity of mussels obtained from the bottom of a graving dock When 
seen a few hours after, he was absolutely unconscious, the face was livid, the 
pulse almost imperceptible, the pupils were widely dilated and inactive, and the 
limbs were flaccid from complete paralysis , he took gasping breaths about 
once or twice in the minute , there was no vomiting nor purging, and the tem- 
perature did not materially fall until the circulation failed Neither stimulants, 
atropine, strychnine, nor artificial respiration evoked anv attempts at natural 
respiration, and death took place in about twelve hours after the mussels were 
eaten , the heart continued to beat for many hours after ^ oluntary respiration 
had ceased In another case, reported by Cameron, ^ a woman and five children 
ate some mussels which had been gathered from a sheet of watei to which the 
sea had access, and into which fresh water and some sewage flowed In twenty 
minutes symptoms of poisoning commenced in the form of prickly pains m the 
hands , in less than one hour one child died , in two hours the mother and 
three other of the children were dead They suffered from violent \omiting, 
hyspnoea, swelling and lividity of the face and spasms tli(*y appeared to have 
died asphyxiated One child and a maid who ate but few of the hsli recovered 
Cameron found an alkaloidal substance, and MeWeeney ^ found bacteria m 
some mussels from the s<uue source A very rapid death from mussel poisoning 
IS recorded by Hill ^ A man aged forty-nine ate som<‘ mussels , \ery soon after 
his face became fiery red and he felt an it( lung sensation in his hands and logs , 
he rapidly became w^orse and died in about an Iioui aft( r the symptoms com- 
menced At the autopsy the gastric mucous membiane showed no signs of 
inflammation, nor was there any obvious cause of death 

Other shell hsh besides mussels may develop toxins Cameion relates a 
case in whic h ten out of twelve persons, who luncheil togetluT, ate some ovsters , 
nine out of the ten were attacked with nausea, vomiting, diarrhoea, abdominal 
pain, and prostration, they all recovered The oysteis had been grown in a 
place to which sewage had access Casey® records a fatal case a man aged 
thiity-two ate eight oysters, remarking at the time that one was bad About 
twelve hours after, he began with pain in the back and in the abdomen and 
vomited frequently, but there was no diairhoea, he became collapsed and died 
foity-one hours aftei eating the oysters The stomach was found to be darkly 
congested and the peritoneum was thickly studded with flakes of lymph In 
other instances oysters have caused symjjtoins of a purely neurotic type 
Brosch® relates such a case, fatal in twenty- two hours, m which vomiting, 
giddiness, paralysis of the muscles of the pharynx and bladder, wuth ptosis and 
loss of power of accommodation occurred , death being due to paralysis of the 
muscles of respiration After death the brain was found oedematous and there 
were punctiform haemorrhages in the cerebellum, and the lower dorsal and 
upper lumbar regions of the cord and also on the pericardium and pleurae , 
the spleen was enlarged and there were fatty changes in the liver No 
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inicro-organisms were found, but ptomaine-like bodies were detected in the 
viscera 

Treatment. Evacuate the stomach with an emetic, and the bowels with 
an aperient, unless both vomiting and purging have already emptied the digestive 
canal , then give stimulants , apply external warmth and friction, and perform 
artificial respiration if required Atropine has been recommended Morphine 
may be advisable if the purging and abdominal pain arc excessive 

Post-mortem appearances are not characteristic , theie may be indications 
of gastro-mtestinal irritation 

Crabs. Poisoning by the larger shell-fish may give use to pionounccd 
post-mortem ap[)earances A young man, previously healthy, was admitted 
into hospital suffering from violent abdominal pain, vomiting, diarrhoea, and 
cramps, which came on a few hours aft(T eating two small crabs that were 
“ not quite fresh ” Tlie acute symptoms gradually subsided, but occasional 
vomiting persisted He could not take food, and he progressively emaciated 
and bc'came weaker, and eventually died from inanition in seven weeks On 
section, the stomach was found to be reduced to a small cavity in the midst 
of adhesions , it w as de\ oid of mucous membrane and could only be identified 
b\ its anatomical surroundings The intc'stines were not materially affected 


POISONING BY MILK AND CHEESE. 

Milk may become contaminated with pathogenic micro- oigamsms, and 
may thus cause infection in human beings who drink it Gaffky^ describes 
how some milk from a cow which had severe enteritis made three persons ill 
with stupor, delirium, high fever, \omiting, albuminuria, and copious motions, 
some of which contained blood Inherently the milk was free from bacteria, 
the infection having been caused by contamination of a portion of it with some 
of the cow’s dejections , bacilli of the same kind were found both in the motions 
of the cow and also in those of the jiatients Niven ^ reports an outbreak of 
milk-infection which occurred m Manchester in 1894 , the milk which caused 
the mischief was supplied by one dealer, and in it Delepme found a strepto- 
coccus and a bacillus of the type of B coh commune Welply® relates several 
instances m which typhoid fever was communicated bj' milk, either on account 
of the cans having been washed with contaminated water, or m some instances 
by direct contamination of the milk from the hands of dairymaids who, at 
the tune, w'ere nursing some patients suffering from enterica Tower ^ enu- 
^merates a number of diseases in cows which may make their milk dangerous 
to human beings From experiments made by Flugge * it appears that boiling 
is not sufficient invariably to sterilise milk , spores are not destroyed by being 
boiled for three-quarters of an hour or more, and some aneerobic bacteria resist 
still longer Sterling ® supports Flugge’s views as to the difficulty of sterlising 
milk, especially as regards certain peptonising bacteria 

Kerr and Hutchens ^ described an extensive outbreak of poisoning caused 
by drinking infected milk, which produced serious symptoms in at least 623 
persons living in and around Newcastle The period of incubation varied 
from four to thirty-nine hours, the majority being less than eighteen hours 

* Deutsche med Wochenschr , 1892 * Medical News, 1891 
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The symptoms displayed were severe vomiting, diarrhoea, and prostration, ac- 
companied by abdominal pain and high temperature No fatal cases occurred 
The infection was traced to a cow which had recently calved She displayed 
illness for a couple of days and her milk was diminished in quantity, and was 
noticed by the milkman to be “ rather thick like strippings ” Nevertheless 
it was mixed with the rest for sale On the following morning, the cow was 
found dead m her stall Gdertner’s bacillus was isolated from the s]>leen, 
mesenteric glands, uterus, intestine and milk of the cow", and from the stools 
of seven of the persons who had been affected by the outbreak 

Milk has caused severe poisoning owing to the occurrence in it of chemical 
changes Newton and Wallace ^ gave an instance in which a number of people 
living in two hotels were suddenly taken ill four hours after sujiper with symptoms 
of gastro-mtestinal irritation nausea, vomiting, cramps, and collapse , a few 
had diarrhoea The following week a second series of cases, of precisely the same 
nature, occurred m another hotel, and the symptoms were traced to the milk, 
but no added poison was found in it Further investigation showed that the 
cows from whence the milk was derived were healthy, but that after milking, 
the milk was at once placed in cans and carted eight miles during the warmest 
part of the day, and in a hot season of the year , the method usually adopted 
being to allow the milk to cool m shallow open vessels surrounded with cold 
water or ice previous to transport Chemical examination of the suspected 
milk revealed the presence of a substance — identical with Vaughan’s tyro- 
toxicon {vide infra ) — which produced symptoms of poisoning in a cat Leeds * 
states that condensed milk may undergo changes due to bacterial ferments 
present in the milk before condensation , these changes aie shown by a ten- 
dency either to solidification of the milk, or to putrefactive processes Ice creams 
have often proved toxic from contamination with pathogenic micro-organisms 
owing to the insanitary conditions under which tlie creams are frequently made 
In some instances children who have eaten poisonous creams are attacked with 
symptoms resembling those of meningitis -restlessness, apathy, insensibility 
and retraction of the head- which usually subside in forty-eight hours 

Cheese.— Numerous instances of poisoning by cheese have occuired, especi- 
ally 111 Germany and America The symptoms which appeared in a number 
of cases (nearly three hundred) that happened in America m 1884 and 1885 
were as follows - Violent vomiting and diarrhoea, pain in the stomach and 
cramp in the legs , the tongue at first coated white, was later red and dry , 
the pulse was weak and irregular, and the face pale and cyanotic None of the 
cases were fatal The cheese which caused the symptoms was not old nor 
decayed, Vaughan® found that it possessed the characteristic of instantly 
and intensely reddening litmus-paper , good cheese when new slightly reddens 
litmus-paper, but does not produce immediate and pronounced change of 
colour 

By extracting the poisonous cheese with water, adding alkali, and shaking 
out with ether, Vaughan obtained needle-shaped crystals, which had a distinct 
toxic action, and to which he gave the name tyiotoricon The substance is not 
an alkaloid nor does it respond to the alkaloidal group-tests , it is soluble in 
water, alcohol, ether, and chloroform It appears to be due to the action of 
micro-organisms present in the milk from which the cheese is prepared The 
ohemical reactions and, to some extent, the physiological action of tyrotoxicon 
resemble those of diazo benzene Vaughan thinks that the twm substances are 

^ Medical News, IBBd * Amer Journ Med iS'c,1895 
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identical Subsequently Vaughan ^ found a toxalbumose in some cheese m 
which no tyrotoxicon was present Old decayed cheese yields an alkaline 
reaction, and has frequently given rise to colic, diarrhoea, dizziness, diplopia, 
precordial pain, and collapse Bneger obtained trimethylamme from decayed 
cheese 

Probably most cases of poisoning by cheese are due to the presence of 
toxins generated by bacterial activity, and it is likely that investigation by 
modern methods will show that a bacillus of the Gsertner group is most often 
responsible 

* Phil Med and Snrg Repr , 1895 
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I Aconitine, Poisonmg by, 523 

' Properties and physiological action of, 

' 523 

' Tests for, 526 

• Varieties of, 523 

' Adipocere, 49 

I Advertising and canvassing, 260 
Affiliation, 145 
'Awe, 17 

in relation to poiver of procreation, /3, 

' 75 

in relations to poisons, 330 

- Determination of, m now born infant, 

I 23 

Marriagealilo, 1 7 

I Medico legal beaimgs of, 17 

I Air m stomach as sign of respnation, 117 
I Alcohol, amyl, Poisonmg by, 453 

ethyl, Diagnosis of poisoning by, 450 

Tests foi, 452 

, Treatment of poisoning b'v , 451 

I methyl, Poisoning by, 452 

J Alcoholic insanity, 291 

paralysis, 293 

Alkalies, Bums by, 218 
Alkaloidal group reagents, 485 
Alkaloids, Characteis of, 486 

Isolation of, from organic matter, 347 

Separation of, 347 

Almonds, bitter, Poisonmg by, 445, 449 

oil of, Poisonmg by, 445, 449 

Amanita muscaria, Poisoning by 641 

phalloides, Poisonmg by, 541 

Ammonia, Excess of, in urme in acute phos- 
phorus poisonmg, 422 

Poisonmg by, 364 

Tests for, 366 

Ammonium carbonate, Poisonmg by, 366 
Amnesia, Retrograde, m epilepsy, 288 
Amygdalm, 446 

Amyl alcohol, Poisonmg by, 463 

mtnte, Poisonmg by, 454 

Anaesthetics, Death from, 263 
Anilme, Colour of surface in poisonmg by, 
473 
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Aniline, Poisoning by, 472 
Tests for, 474 

Antagonism of morphine and atropiiu , 337 

of poisons, i M 

Limited, 339 

Antidotes, 330 

Antiftbrm, Poisonmg by, 475 

■ I’ests for, 470 

Antimony, AciiU poisoning by, 387 
( blonde, Poisonmg by, 388 

- Sub acute poisoning by, 387 
Tt sts for, 389 

Treatment of poisoning by, 388 

Antijiyrm, Poisoning by, 47() 

Tests for, 470 

Aphasia in relation to testanu ntaiy capacity, 
321 

A(pia tortis, 350 
Argyria, 408 
Arsenic Act, 34() 

- - acid, 371 

Acute poisoning by, 372 

• f'hronic poisoning by, 370 

- rombinations of, 370 
-- - eaters, 378 

Elimination of, 379 

- Fatal dose of, 374 

- - m vagina. Death from, 374 

- - Poisoning by, post mortem a])])eai 

ances of, 374 

^ _ Ti( atment of, 374 

Separation of, from organic mattt i, 385 

Tests for, 381 

Arstnious oxide, 370 

sulphide, 371 

Arsenuretted hydrogen, 371 

• Poisonmg by, 375 

Arthralgia, 400 
Artihcial mflation. 111 

respiration, 194 

Asphyxia, 25 

Modes of death fioni, 1 57 

Signs of death trom, 2() 

Aspirin, 479 
Assizes, 4 

Assuiance, Accidental, 150 

■ Life, 146 

Ateleelasis, 116 
Atropine, Fatal dose of, 50 3 

- Poisoning by, 502 
■ — — Properties of, 502 

Tests for, 505 

Treatment of poisoning b\ , 504 

Automaticitv, 287 


B 

Ba( k. Wounds of, 251 

Bacteria, Action of, m producing sulphui- 
etted hydrogen, 432 
Bacterium coli m live birth, 121 
Baines, Reg e , 309 
Banks v Goodfellow, 320 
Barium, Poisonmg by, 368 


Banum, Tests lor, 3b9 

Treatment of poisonmg by, 369 

Battle’s vermin killer, 486 
Beans, Poisonmg bv, 544 
l3eIladonna, Fatal dose of, 50 3 

Poisonmg by, 502 

Treatment of poisoning by, 504 

Benzene and its derivatives, 467 

— — Poisoning by, 467 

— — vapour of, 4b7 

Benzidine test for blood 58 
Berberio's semen test, 91 
Bei liman, Reg v , 137 
Berry, Reg r , 356 
Bestiality, 92 

Biological test for arsenic, 385 

— blood, 63 

Birth fkinci'alment ot, 137 

m lelation to the civil law, 1 38 

Birth marks, 53 

Births, Notification of, 270 

Bismuth, Poisoning by, 412 

'IV sts for, 413 

Tic atment of poisoning by, 413 
Bisulphide of carbon. Acute poisonmg by, 463 

_ Chronic poisonmg by, 464 

Bittei Almonds, oil of, I’oisonmg by, 445, 
44<) 

Bittei sweet, Poisonmg by, 508 
Blackening of hand by fire arms, 249 

wound by fire arms, 249 

Bladder, Ruptuie of, 235 
Bleaching fluid. Poisoning by, 430 
Blood, Biological test toi, 63 

— Bright rod, after death from aconitme, 

525 

exposure to cold, 201 

CO, 438 

- - HCN, 447 

— — fire, 211 

coipuscles. Size of, 62 

— Distinction of human from animal, 

62 

poisons, 340 

Blood stams, 57, 92 

~ Chemical examination of, 61 

Microscopical examination of, 57 

— -- Spectroscopical examination, 59 
— — m rape, 88 

— - on knives, 64 
Bodies, Exhumation of, 16 
Body, Changes in, after death, 32 
Cooling of, 34 

Examination of, 13 

of, m cases of poisoning, 14 

Bones, Fractures of, 237 

m relation to identity of the dead, 66. 

Unnatural fi agility of, 237 

Boraoic or bone acid. Poisoning by, 430 

Tests for, 431 

Boron, Poisonmg by, 430 

Bom alive. Legal definition of, 118 

Botulism, 548 

Bram, Concussion of, 226 

Contusion of, 22(> 
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Braunstem v Acc Death Ass Co , 150 Carbon monoxide. Spectroscopic examination 

Bromine, Poisoning by, 427 of the blood m poisoning by, 440 

Tests for, 429 Test for, 440 

Treatment of poisoning bv, 428 Treatment of poisoning by, 439 

Bromoform, Poisoning by, 4(10 Carburetted hydrogen, 416 

Brucine, Tests for, 492 Carnal knowledge, 77 

Toxic action of, 492 Castor oil seeds, Poisonmg by, 537 

Bruises distinguished from post mortem Catatonia, 283 

stains, 37 Cathartics, Treatment of poisoning by, 537 

produced after death, 223 Causes of death from wounds, 252 

Significance of, 248 C^phalhsematoma, 133 

Bums, Accidental, 213 (Certificates m lunacy, 310, 116 

by corrosive fluids, 218 Responsibility as regards, 317 

Colour of blood after death from 211 of death, 271 

Homicide in relation to, 214 Ossation of menstruation, 76 

Identification of bodies after death as evident o of pregnancy, 9b 


from, 215 

produced before and aftei death, 212 

Burns and scalds. Cause of death from, 208 

Post mortem aj)])earances of 

death from, 210 
Bums, Reg r , 401 
Butler’s vermin killer, 486 
Butter of antimony, 388 


C 

Cad wek, Fauna of, 48 
Cadaveric hypostases, 32 

• ngidity, 37 

('auaation of, 40 

• C'onditions which hasten, 38 

— — in respect to tht heart, 19 

spasm or instantaneous rigor, 41 

Cadmium, Poisonmg by, 411 
Calabar bean, Poisonmg by, 512 

Treatment of poisoning by, 511 

Camphor, Poisoning by, 535 
Cannabm, 509 

Cannabmon, 509 

Cannabis Indica, Poisonmg by, 509 
Canning v Farquhar, 147 
Canthandes, Poisoning by, 545 

Treatment of, 546 

Properties of, 545 

Tests for, 547 

Capacity of child’s stomach, 20 

skull, 20 

Testamentary, 320 

Carbolic acid. Poisoning by, 479 

Tests for, 482 

Treatment of poisonmg by, 481 

Carbon bisulphide. Acute poisonmg by, 463 

Chronic poisonmg by, 464 

Treatment of poisonmg by, 464 

dioxide. Air contammg, 434 

Chemical analysis of, 435 

Poisonmg by, 434 

monoxide, Acute poisonmg by, 437 

Chronic poisonmg by, 441. 

h»moglobm, 438 

Intnnsic toxic action of, 669 

Sources of, 435 


Chancery lunatics, 319 
Chattock V Shaw, 147 
Cheese, Poisoning by, 553 

Trimethylamme in decayed, 554 

I Chemical combination of poisons. Influence- 
I of, 332 

evidence of poisonmg, 347 

examination of blood stains, 61 

Cherry laurel water, 445 
Chest, Injuries of, 231 
(’hildren. Supposititious, 145 
(’hloral hydrate. Poisoning by, 454 

Tests for, 456 

Treatment of jioisonmg by, 456 

Chloime, Poisonmg by, 429 

Poisonmg by, treatment, 4 10 

I Chloroform, inhalation, Remote death from* 
457 

Poisoning by, 457 

— Tests for, 459 

Treatment of poisoning by, 459 

j Chromate of lead, Poisonmg by, 398 
1 Chrome yellow, Poisoning by, 398 
' Chromic acid. Poisoning by, 415 

I Treatment of, 416 

1 Chromium, Tests for combinations of, 417 
Chronic alcoholic insanity, 292 
Cicatrices, 52 
Cicuta virosa, 518 
Circular insanity, 282 
Circulation, (Ossation of, 31 
Ovil courts, 5 

disability as regards marriage, 155 

rights. Deprivation of, m insanity, 319 

Classification of forms of insanity, 275 

of poisons, 332 

Clift, V Schwabc, 149 
Clothing, Blood stains on, 57, 92 
Coal gas, Poisonmg by, 435 
Cocaine and msanity, 293 

Fatal dose of, 511 

Poisonmg by, 510 

Tests for, 512 

Treatment of poisoning by, 511 

Cocculus Indicus, Poisonmg by, 492 

Treatment of, 493 

Corns, Swallowing of, copper, 404 
Colchicine, Properties and physiological 
actions of, 520 
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Colohioine, Tests for, 521 
Colchicum, Poisoning by, 520 

Treatment of, 521 

Cold, Death from, 201 

Post mortem signs of, 202 

Cole, Heg v , 304 
Colmer, Reg v , 137 
Colocynth, Poisoning by, 5 16 
Colostrum, 99 

Colour changes in cadavei, 45 
Coma, 26 

Combustibility, Pretornatuial, 215 

■ Medico legal bearing ot, 217 

Commencement of menstruation, 75 
Commission of mquiry in luna(\, 114 
Common witness, 6 
Communications, Piivileged, 267 
Concealment of birth, 137 

of pregnariey (Scotch law), 137 

Coneentration of poisons, Tnfluineo cif, 332 
Concussion of the brain, 226 

of the spine, 229 

I'ondensed milk, Bacterial action in, 552 
Coiilidciitial communications 344 
Confusional insanity, Aoiik, 284 
Connie, methyl, 516 
Poisoning by, 516 

Proiierties and physiological action of, 

516 

Tests for, 517 

Treatment of poisoning by, 517 

Oonium maculatum, 516 
Consent in examination of the person, 87, 
89, 95 

in relation to ojie rations, 266 

Contusion of the brain, 226 
Contusions, 219, 242 
Cooling of the body after death, 34 
Copper, Acute x>Oisoning by, 404 

arsenite, 371 

-- Chronic poisoning by, 405 

coins, Swallowing of, 404 

Constant presence of, in the body, 529 

- in tinned \egetables, etc , 406 
— ^ — ■ phyllooyanate, 406 

— Tests for, 407 

Treatment of poisoning by, 404 

Cord, Maik of, in hanging, 161 

in strangulation, 174 

(’ornish v Acc Ass Co , 150 
Coroner’s act, 3 
— — — court, 2 

Cororu r, Giving information to, 272 
(Vrpus luteum, 98 
Corrosive fluids. Burns by, 218 
('ori’osive poisoning. General symptoms oi 
319 

— Post mortem signs of, 342 

sublimate. Poisoning by, 39<J 

Coriosives, 352 

Courtesy, Tenancy by, 139 
(\mrts of Justiciary, 11 
Crabs, Poisonmg by, 550 
Cremation, 50 
Creolin, Poisoning by, 482 


Creosote, Poisoning by, 484 

Tests for, 485 

Cretinism, 297 
Criminal abortion, 101 

Modes of procuimg, 102 

— Signs of, 107, lOS 

- - drunkards, 326 

lunatics. Modes of procedure, 304 

Statistics of, 10 5 

lesjionsibility, 301 

- - - — Plea of delirium tremens, 309 

— Paranoia, 307 

drunkenness, 108 

— — moral insanity, 106 

Crippen, Hex v , 69 

Ciockory ware, Wounds from broken, 220 

Cross examination, 5 

Cioss, Reg , 381 

Croton oil, Poisonmg by, 517 

Clown couit, 4 

Cryptorchids, Virility of, 72 

( hit throat w minds, 244 

Cyanide <>1 potassium Poisonmg by, 445 

T(. sts tor, 449 

Cyanmeth hemoglobin, 447 
Cyanides, Poisoning by, 445 
( 'ytisme, Properties and yihysiological action 
of, 527 

Tests for, 528 


D 

Daintrli:. t; Gen Prov Ass Co , 147 
I Dangerous Drugs Act, 346 
i Daphne mozoreon, Poisoning by, 528 
Datura stramonium. Poisoning by, 502, 506 
} Daturine, 502, 506 
1 Dead, Identity of the, 65 

1 Examination of, 13 

j Death, Certification of, 27 1 

I of foetus in utero, 144 

j of mfant from accidental causes, 121 

j from anaesthetics, 263 

1 — — from burns and scalds, 208 
, from cold, 201 

' — — — — Post mortem signs of, 201. 

, from drownmg, 46 

j - — from the electric current, 199 

haemorrhage, 112, 253 

' heat stroke, 200 

j inflammation, 254 

j from lightnmg, 195 

Post mortem signs of, 197, 

I 198 

! — — from psychical shock, 30, 253 

I from septic processes, 255 

— — from shock, 30, 253 

1 from tetanus, 255 

i from wounds. Causes of, 252 

I Molecular and somatic, 32 

Period of, 14 

Signs of, 32 

Sudden, from natural causes, 27 

I Debility due to disease, 74 
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Dehnum ebnosum, 291 

tremens, 291, 327 

Delivery, hasty. Death of infant from, 125 

Loss of consciousness durmg, 125 

Prolonged, 123 

Signs of, 96, 98 

in the dead, 99 

remote, 100 

Delphinium staphisagria. Poisoning by, 527 
Delusional insanity, 280, 301 
Delusions, 277 

and testamentary capacity, 320 

Dementia, prsGcox, 283 
Senile, 294 

Desquamation ot the skin of new born infant, 
20 

Detachment ot turns, 20 

Development of foetus attm hve months, 18 

before favo months, 108 

Table of, 19 

Diachylon, Poisoning by, 399 
Diagnosis of poisonmg, 332 
Diaphragm, Position m newly bom, 111 
Rupture ot, 234 

Dichromate of potassium, Poisonmg by, 415 

Treatment of poisonmg by, 

410 

Diffusion of poisons, Post mortem, 380 
Digitalin, Tests for, 518 
Digitalis, Fatal dose of, 519 

Poisoning by, 518 

Treatment of, 518 

Dinitro benzene. Acute poisoning by, 469 

Chronic poisonmg by, 469 

Tests for, 470 

Treatment of poisonmg by, 470 

Dmitrotolueno, Poisonmg by, 470 
Dionin, Poisonmg by, 502 
Diphtheria, Sudden death from, 27 
Dipsomania, 293 

Disease as an impediment to procreation, 
74 

caused by fish, 549 

by meat, 548 

by milk, 552 

contrasted with the effects of poison, 

343 

Notification of, 270 

Diphenylchlorarsme, 445 
Disposing mmd, m testamentary capacity, 
320 

Divorce, Duties of medical inspectors in, 156 

Incapacity as a plea for, 156 

Insanity as a plea for, 155 

Medico legal bearings of, 155 

Documentary evidence, 9 
Dodwell, Reg v , 307 
Doubtful sex, 70 
Drowning, 182 

and strangulation, 190 

and wounds from firearms, 190 

Artificial respiration m, 194 

Condition of lungs in death from, 184 

Death after re commencement of re 

spiration, 195 


Drownmg, Epitome of signs of death from, 
188 

Flotation of body after, 183 

hands and feet tied, 192 

Importance of external relations m 

death from, 189 

j Inhibition of respiration m, 182 

— Injuries produced after death from, 191 

before death from, 189 

m relation to mfanticido, 134 

m shallow water, 192 

— post-mortem appearances, 183 

Putrefaction after disease from, 45 

~ Resuscitation from apparent, 192 

— Statistics of 188 

— Water m intestines m, 187 
in stomach m, 186 

wounds on body, 189 

Drugs used to procure abortion, 102 
Drunkards, Restraint of habitual, 325 
Dninkinness, Criminal responsibility, plea 
of, 308 

Dry method of destroying organic matter, 
150 

Duboisine, Poisonmg by, 502, 507 
Duration of gestation, 140 
Dussart Blondlot’s test for phosphorus 425 
Dying declarations, 9 
Modes of, 25 

Dynamite, Gases produced by detonations 
of, 442 

Poisonmg by, 442 

8incido by detonation of, 344 


E 

Eak, Injuiies of, 230 
Ecbolics, 102 
Ecchymoses, 220 

Colour changes m, 220 

from slight pressure, 220 

subpleural, 163, 181 

Edmunds, Reg v , 306 
Elaterium, Poisoning by, 536 
Electricity, Death from, 195, 199 
Elevation of temperature. Post mortem, 34 
Elimmation of poisons, 331, 137 
Emetics in poisoning, 335 
Emmonagoguos, 102 
Enterica, Sudden death from, 28 
Epilepsy, Masked, 286 
Epileptic automaticity, 287 

insanity, 287 

Epispadias, 71 

Epsom salts. Poisoning by, 370 
Ergot, Acute poisoning by, 638 

Chronic poisonmg by, 539 

Nature and physiological action of, 537 

Tests for, 540 

Treatment of acute poisonmg by, 638 

Use of, as an ecbolio, 103 

Ergotism, Gangrenous, 539 
Spasmodic, 539 
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Erythromelalgia m chronic arsenical poison 
mg, 376 

Eserme, Poisoning by, 733 
Ether, Poisonmg by, 451 
Ethylchlorarsmo, 445 
Eucalyptus, Poisonmg by, .520 
Eventt V Desborough, 147 
Evidence, Documentary, 9 

of poisonmg from dead body, 347 

Oral, 6 

Exalgin, Poisonmg by, 475 
Examination of accused persons, 87, 89 
- - of alleged lunatics, 314 

of dead body, 13 

— m ixusoning, 14 

- - of lunatics, 314 

of women. Precautions necessary m, 
87, 89, 95 

Exammation in chief, 5 
Excitement as a cause of death, 253 
Excretion of nitrogen m phosphorus poison 
mg, 421 

m starvation, 205 

Exhumation, 16 

Expert witness, 0 

Exposure of person. Indecent, 94 

Extraction of alkaloids, 347 

Eves, Injunos of, 230 


F 

Fabrics, Stammg of, 64 

Face, Injunes of, 2 30 

Factory and Workshops Act, 271 

Fastmg, Metabolism durmg, 205 

Fatty changes m poisonmg by antimony, 388 

by ai’senic, 375 

— by copper, 404 

— - — by ergot, 539 

by fungi, 544 

by phosphonis, 420 

Fauna of the cadaver, 48 
Feigned delivery, 145 

homicidal strangulation, 1 70 

wounds, 241 

insanity, 322 

Felix Mas, Poisonmg by, 51 3 
Female organs. Abnormalities ot, 72, 76 
Ferro silicon, Poisonmg by, 423 
Ferrous sulphate as an antidote for hydro 
cyanic acid, 448 

Finger pnnts. Identification by, 55 
Fire arms. Multiple fatal wounds by, 250 
— — Wounds produced by, 239 

Causal relation of, 249 

Fish, Poisonmg by, 640 

tmned, Poisonmg by, 540 

Fits or suffocation. Appearances of, 181 
Fitton t’ Acc Death Ass Co , 1,50 
Florence’s crystals, 91 
Fluorme, Poisonmg by, 429 
Fly fungus, 543 

papers, Use of, as toxic agents, 371 

powder, 370 


Foaming liver, 217 
Foetus at term, 20 

Death of, m utero, 144 

— — Development of, after five months, 18 

Development of, before five months, 

108 

Food, Symptoms of poisonmg after, 332 

Poisonous, 547 

Footprmts, 65 
Formalm, 453 

Tests for, 453 

Formic aldehyde, 453 
Fowkes V Man and Lond Ass Co , 145 
Foxglove, Poisonmg by, 518 
Fractures of bones, 237 

— in the living and the dead, 

239 

from muscular contraction, 237 

— Delayed, 237 

— Previous, 238 

Processes of union m, 237 

of the skull, 132 

ot the spine, 229 

Fright, Death from, 30, 253 
Frohde’s reagent, 492 
Fruit, Poisoning by tmned, 406 
stains, 64 

Fungi, Causes of toxicity of edible, 541 

Gastro enteric symptoms due to, 541 

— — Neurotic symiitoms due to, 642 
Poisonmg by, .540 

— Treatment ot, 544 

Varieties of poisonous, .541 

Funis, Accidental injuries to, 132 

Haemorrhage from, 127 

in relation to live birth, 127 

Mummification of, 20, 120 

— — • Neglect of tying, 125, 131 

Prolapse of, 122 

Separation of, 20, 126 

strangulation of mfant by, Accidental, 

122, 130 

Crimmal, 129 

Fusel oil, Poisonmg by, 463 


G 

Ganorfnous ergotism, 5,39 
Gas, coal, Poisonmg by, 435 

w ater, Poisonmg by, 436 

Gaseous compounds, Poisonmg by, 432. 

Gases of warfare, Poisonmg by, 443 

produced by explosives, 442 

Gasolmo stoves, Poisonmg by vapour from, 
436 

Gathorcole, Reg v , 302 
Gaultheria, Poisoning by oil of, 531 
Gelsemme, 509 

Tests for, 510 

Gelsemium, Poisonmg by, 509 

Treatment of, 610 

General Medical Council, 268 

paralysis of the msane, 289 

Exceptional forms of, 290 
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(General symptoms of corrosive and irtitant 
poisonmg, 339 

treatment of poisoning, 336 

violence as a cause of abortion, 104 

Genitals, Injunes of the, 230, 243 
Gestation, Abnormally prolonged, 140 

Shortened, 141 

normal. Duration of, 140 

Givmg evidence, 6 
Glass, Wounds from broken, 220 
Gold, Poisonmg by, 417 
Gonococci in cases of rape, 88 
Gram, Poisonmg by, 637, 640 
Green, Guy v 267 

hellebore, 521 

Greened vegetables, 406 
Group reagents for alkaloids, 485 
Guaiacum test for blood, 67 
Gun cotton. Gases produced by explosion of, 
443 

Gun powder. Gases produced by explosion of, 
443 

Gunshot wounds, 240 

Causal relation of, 241 

Guy V Green, 267 


H 

Habit, Influence of, as regards poisons, 330 
Habitual drunkards. Legal definition of, 326 

Placmg under restramt, 326 

Hrematm, reduced. Spectrum of, W 
Hsematoma auns, 230 

Hsematoporphyrm m urine m poisonmg by 
sulphonal, 461 

Hoematoporphyrm m urine m poisonmg by 
tnonal, 462 
Haematorrhachis, 229 
Hsemm crystals, 62 
Hemoglobin, Spectrum of, 59 
Hemorrhage as cause of death, 253 

from wounds, 263 

mto pancreas. Sudden death from, 27 

Hair, Alteration m colour of, 54 

Arsenic in, 379 

Hairs, Source of, 64 
Hallucmations, 276 
Hanbury t; Hanbury, 165 
Hand, Bleickenmg of, by firearms, 249 

Weapon m, after death, 260 

Hanging, 167 
Accidental, 163 

After effects of threatened death from, 

169 

Cases of, 166 

compression of vessels m neck, 161 

Distmction of, before and after death, 

164 

Experimental mvestigations as to, 167 

Experimental mvestigations as to the 

condition of the lungs m, 159 

Homicidal, 164 

Judicial, 161 


Hanging, Mark of cord round nock m, 161 

Modes of death m, 169 

Post mortem appearances of death 

from, 161 164 

Pressure on the vagi m, 160 

Sudden loss of consciousness m, 161 

Suicidal, 166 

Haricot beans. Poisoning by, 544 
Head, Injuries of, 225, 242 
Health, State of, as to the effect of poisons, 
331 

Heart, Rupture of, 27, 233 

Wounds of, 232 

Heat stiffening, 39 

stroke, Death from, 200 

Hebephrenia, 283 
Hodeoma, Poisonmg by, 630 
Hellebore, Poisonmg by, 526 

Treatment of, 526 

Helleborm, Physiological action of, 526 

Tests for, 526 

Helvella, esculents, 341, 644 
Hemlock, Poisonmg by, 516 
Henbane, Poisonmg by, 605 

Treatment of, 506 

Hennah, Reg v , .329 
Hermaphrodism, 71 

Illustrations of varieties of, 72 

Herom, 601 

Hernngs, Poisonmg by, 549 
Hewitt, Reg v , 137 
Homatropmo, Poisonmg by, 604 
Homicidal impulse, 299 
Horse radish compared with aconite root, 
523 • 

Hunter v Edney, 165 
Hydrochloric acid, Poisoning by, 368 
Tests for, 369 

Hydrocyanic acid. Arrest of internal respira- 
tion m, 446 

Fatal dose of, 447 

Poisonmg by, 446 

Tests for, 449 

Treatment of poisonmg by, 448 

Hydrofluonc acid, Poisonmg by, 429 
Hydrofluosilicic acid, Poisonmg by, 429 
Hydrostatic test, 113 

Inferences from, 117 

Possible fallacies of, 113 

Hymen, Injuries of, 83 
Hyosome, ^2, 606 
Hyoscyamme, Poisoning by, 602, 606 
Hyoscyamus, Poisonmg by, 502, 605 
H 3 rx>erkeratosis m arsenical poisomng, 377 
Hypospadias, 70 


1 


Identification by finger-prmts, 66. 
Identity of the dead, 

of the livmg, 62 

Idiocy, 296. 

Idiosyncrasy as regards poisons, 330 
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Illegitunate ohildren. Mortality of, 121. 
lUusionSy 276 
Imbecility, 296 
Imbibition of poisons, 280 
Immediate causes of death from wounds, 
253 

Impotence and stenlity, 73 
Impulse, Homicidal, 299 

Suicidal, 300 

“ Impulsive " insanity, 299 
Incapacity a ground for nullity of marriage, 
165 

iSw^d bounds, 220, 224 

apparent from blunt weapons, 221 

of the abdomen, 235 

Incremation of infant, 136 
Indecent exposure of person, 94 
Indian hemp, Poisonmg by, 609 

tobacco, Poisonmg by, 514 

Indications of poisonmg, 332 
Infanticide, 109 

by drowning, 134 

by fracture of the skull, 133 

by strangulation, 129 

with the funis, 131^ 

by suffocation, 178 

by woundmg, 133 

exposure of mfant as a cause of death, 

135 

hasty parturition as a cause of death, 

126 

neglect of infant as a cause of death, 

136. 

prolonged parturition as a cause of 

death, 123 

Hydrostatic test m cases of, 113 

Post-mortem exammation in oases of, 

110, 136. 

Signs of respiration m cases of, 110 

Sub-pleural ecohymoses, 163, 181 

Infants, Overlymg of, 178 
Infection by meat, 648. 

Infectious diseases (notification) Act, 270 
Inflation of lungs of mfants, Artifloial, 111 
Influence, Undue, 269, 

Injunes of the abdomen, 233, 235 

of the bladder, 236 

of the bram, 226 

of the cemoal spme not immediately 

fatal, 230 

of the chest, 231 

of the diaphragm, 234 

of Ihe ear, 230. 

of the eyes, 230 

of the face, 230 

of the funis, 132 

of the gemtal organs, 236 

of the head, 225 

of the heart, 232 

of the mtesl^s, 233, 236 

— — of the kidneys, 234. 

— — of ttie hver, 2^4 

of the lungs, 281. 

of the neck, 231. 


Injuries of the skull, 132, 226, 226 

of the spme, 225, 229. 

of the spleen, 234 

of the stomach, 233 

of the uterus, 236. 

Inorganic poisons, 350. 

Isolation of, 350 

Inquests, Coroner's, 2 
Inquisitions m lunacy, 311, 319. 

Insanity, 275 

Alcoholic, 291 

and drugs, 293 

as a plea for divorce, 166 

Certificates m, 310 

Circular, 282 

Classification of forms of, 275 

Confusional, 284 

Criminal responsibility m, 303 

Delusional, 280, 387 

Deprivation of civil rights in, 319 

Diagnosis of, 276 

Epileptic, 286 

Feigned, 322 

from general paralysis, 289 

Exceptional forms of, 

290 

Hallucinations, 276 

“ Impulsive," 299 

Indications of, 276 

m relation to child bearmg, 295 

Legal terms used m, 303 

Lucid mtervals m, 282, 320. 

“ Moral," 297 

Medico legal relations of, 303, 

of lactation, 296 

Plea of, m cnmmal cases, 303. 

in pregnancy, 296. 

Puerperal, 296 

Eeourrent, 282 

Toxic, 291. 

Instantaneous rigor, 41 
Insurance, 146 

Accidental, 150 

Life, 146 

Intervals, Lucid, m msanity, 282, 320. 
Intestmai obstruction, Sudden death from, 
27 

Intestmes, Punctured wounds of, 236 
Rupture of, 233 

Water m, after death from drownmg, 

187 

Inverted sexual desire, 92. 
lodme, Poisonmg by, 426 

Solution of, as a reagent for alkaloids, 

.. 486 

test for semen, 91, 

Tests for, 427 

Trehtoient of poisoning by, 427 

lodofoi^, Poisonmg by, 426 
Iron, Poii^mg by, 413 

Tests for, 414 

Treatment of poisoning by, 414. 

Imtant poisoning. General s^ptoms of, 
339, 340, 367. 

Post-mortem signs of, 842. 
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Imtant poi8<^s, 366. 

Isolation of alkaloids, 347 
of inorganic poisons, 360. 


J 

Jaborandi, Poisoning bj, 632 
Jasmine, yellow, 509 
Jaw, Changes in, from age, 21 

m old age, 21 

Judicial hanging, 161 

inquisition as to lunacy, 319 

Juniperus sabina, 530. 

Jury, Grand, 6 
of Matrons, 96 

K 

Kbratik tissues and arsenic, 377, 379 
TCidneys, Rupture of, 234 
Kitson V Playfair, 263 
Kleptomania, 302 
Klosowski, R V , 334 
Knives, Blood stains on, 64 

L 

Labour, Hasty, as a cause of infant’s death, 
125 

Prolonged, as a causo of infant’s death, 

123 

Laburnum, Poisonmg by, 527 

Treatment of, 623 

Lacerated wounds, 223, 224 
Laceration of the lungs, 231 
Lactation, Insanity of, 296 
Larynx, Death from spasm of, 176 
Lathynsm, 540. 

Lawrence v Aco Death Ass Co , 150 
Lead acetate, 396 

arthralgia, 400. 

as abortifaoient, 104 

Acute poisonmg by, 396 

Chronic poisonmg by, 397 

chromate, Poisonmg by, 398 

colic, 397, 400 

Elimmation of, in chronic poisonmg, 

402. 

encephalopathy, 401 

paralysis, 400 

poisoning, 294 

Psychoses of chronic, 401. 

Tests for, 402 

Treatment of acute poisonmg by, 397. 

Chronic poisonmg by, 401 

Legal procedure m Scotland, 11 

Test of msamty as regards cruninal 

responsibihfy, 303. 

Legitimacy, 139 

— Duration of gestation m relation to, 140 

Laws of vanous countries with regard 

to, 140. % 

VUbihty in relation to, 142. 


Leucm m the unne m acute phosphorus 
I poisomng, 416 
I Leucorrhosa m alleged rape, 84. 

Levant nut, Poisomng by, 492 
Life assurance, 146 

Accidental, 160 

Form of medical report m, 149. 

Lightmng, Death from, 195 

Post-mortem appearances of, 198. 

Voltage of, 195 

Lime kilns. Vapours from, 434 
Limits of age as regards procreative power, 
7.3, 75 

Liquids, corrosive. Bums by, 218 

Live birth. Changes m fums as sign of, 127. 

Definition of, 109 

m civil cases, 138 

Signs of, 117, 121 

Liver, Foammg, 217 

Rupture of, 234 

Lobelia, Poisoning by, 614 

Treatment of, 514 

Lobelme, Tests for, 514 
Local violence as a cause of abortion, 104 
Locomotion after fatal m]unes from fire- 
arms, 251 

after fatal injuries of the bladder, 236. 

head, 226, 228 

heart, 232, 261 

after poisoning by hydrooyamc acid, 447. 

immediately after dehvery, 129. 

Lockjaw after injury, 266 

from tetanus and stryohnme poisonmg 

contrasted, 488 

Lucid intervals in insanity, 282, 320 
Lunacy certificates, 310, 313, 316. 

Judicial mquiBition as to, 319 

Legal responsibility as regards, 

317 

Staymg of vexatious proceedmgs 

m, 317 

Lunatics, Cnminal statistics of, 306 

Exammation of, 314 

Testamentary capacity of, 320 

wandenng at large, 312 

Limgs after death from drownmg, 184 

Amount of blood m, before and after 

respiration. 111 

Artificial mflation of. 111, 113. 

Colour of, before and after respiration, 

111 

Consistency of, before and after re- 
spiration, 112 

Foetal condition of, m infants that have 

breathed, 114, 117 

Hydrostatic test for, 113 

Inferences from, 117 

Possible fallacies of, 113. 

Laceration of, 231. 

Specific gravity of, before and after 

respiration, 112 

Effects of disease on, 115 

Effects of imperfect respiration on, 116. 

Effects of putrefaction on, 114 

Lysol, Poisonmg -by, 482. 
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M 

M‘Gowan, Reg V , 309 
M Naughton, Reg v , 307 
Mackerel, Poisoning by, 649 
Magistrates' court, 4 
Magnesium sulphate, Poisonmg by, 370 
Mahony v Nat Widows’ Fund, 149 
Majority, Questions relatmg to attamment 
of, 17 

Malapraxis, 260 

by unregistered practitioners, 266 

Male fern, Danger of taking castor oil with, 
613 

Poisonmg by, 513 

Treatment of, 514 

organs, Abnormalities of, 72, 74 

Malmgenng, 162 
Manganese, Poisonmg by, 414 
Mania, Acute delirious, 279 

Ordmary, 280 

Chronic, 280 

Manic depressive insanity, 279 

states, 279 

Mansel, Lond Ass Co v , 147 

Mark of funis round child’s neck, 130, 131 

Marnage, Grounds for nullity of, 166 

Impediments to, 1 66 

Marsh’s test for antimony, 389 

for arsenic, 383 

Mason v Marshall and others, 318 
Matches, lucifer, Poisonmg with, 419 
Maturity of mfant, Signs of, 117, 121 
Maybnck, Reg v , 373 
Meat, Poisonmg by, 648 
Meconio acid, 'Tests for, 499 
Meconium, 20 

Medical certificates m lunacy, 310, 313, 316 

evidence. Oral and documentary, 6 

mspectors m divorce oases, 164 

exammation of alleged lunatic, 314 

exammers m life assurance, 146 

registration, 268 

responsibility, 258 

as to givmg evidence, 6 

as to professional secrets, 7, 266 

m oases of poisonmg, 346 

m relation to lunacy certificates, 

317 

exammmg accused persons, 

87, 89 

exammmg women, 87, 89, 95 

patients with delirium tre 

mens, 327 

those onmmally wounded, 

262 

test of msanity as regards cnmmal 

responsibility, 303 

MedioO'legal beanngs of divorce, 165 

necropsies, 13 

m oases of poisonmg, 14 

Illations of msanity, 303 

of suicide, 302 

reports, 10. 

Melancholia, 281, 323 


Menstruation, Cessation of, 76 

as evidence of pregnancy, 

95, 96, 140 

Commencement of, 76 

Pregnancy without, 76 

Mental Deficiency Act, 323 

disorder. Forms of, 275 

Mercuric chloride, Poisonmg by, 390 

nitrate, Poisonmg by, 393 

Mercury, Acute poisonmg by, 390 

Chrome poisonmg by, 394 

Tests for poisonmg by, 396 

Treatment of acute poisonmg b> , 393 

Metabolism dunng fasting, 203 

m phosphonis poisonmg, 421 

Methaemoglobm, Spectrum of, 60 
Methyl alcohol, 452 

conme, 516 

Mezereon, Poisoning by, 528 
Micro organisms of putrefaction, 4.3 
Microscopical examination of blood stains, 
67 

Middle ear test of live birth, 119 

Milk, Poisoning by, 662 

Millon's reagent, 482 

Mineral stauis, 05 

Mirbane, oil of, Poisoning by, 468 

Miscarriage, 101 

Mitscherlich’s test for phosphorus, 424 
Modes of dying, 25 

Moist method of destroymg organic matter, 
350 

Molecular death, 32, 43 
Moles, 97 

Monk’s hood, Poisonmg by, 623 
Monorchids, Virility of, 72 
Monson, Reg v , 240 
Monsters cannot inherit, 70 
“ Moral msanity," 297 
Morphme, Acute poisonmg by, 494 

exceptional symptoms, 

496 

Treatment of, 497 

and insanity, 293 

Chronic poisonmg by, 600 

'Treatment of, 601 

Klimmation of, 499 

Fatal dose of, 496 

Official preparation of, 494 

Properties of, 494 

Solvents for, 494 

Tests for, 499 

Morphmism, 600 
Moms, Still V , 268 
Mortakty of illegitimate children, 121 
Muoo purulent discharge m cases of rape, 
84 

Multiple suicidal woundmg, 247 
Mummification, 49 
of funis, 20, 120 

Musoarme, Properties and physiological 
action of, 542. 

Mushrooms, Poisonmg by, 640. 

. Mussels, Bacteria m, 550. 

I Cause of toxicity of, 550 
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Mussels, Poisoning by, 650 

Treatment of, 662 

Mynstica fragrans. Poisoning by, 536 
Mytilotoxin, 660 
Myxcedema, 297 


N 

Nau^s, Arsenic in, 379 
Naphthalene, Poisoning by, 477 
Natural causes. Sudden death from, 27 
Neck, Injunes of, 231 
Neuritis from alcohol, 292 

arsenic, 377 

carbon bisulphide, 464 

carbon monoxide, 437, 442 

lead, 400 

opium, 500 

tobacco, 516 

Neurokeratin, Affinity of, for arsenic, 377, 
379 

Nickel carbonyl, Poisonmg by, 417 
Nicotine, Acute poisomng by, 515 

Chronic poisonmg by, 516 

Properties and physiological action of, 

514 

Tests for, 516 

Treatment of acute poisonmg by, 616 

Nightshade, Deadly, 508 
Nitre, Poisonmg by, ^6 
Nitric acid, Poisonmg by, 356 

fumes, Poisonmg by, 357 

Tests for, 357 

Nitrite of amyl, Poisonmg by, 454 
Nitrobenzene, Properties ‘of, 468 

Tests for, 470 

Treatment of poisonmg by, 469 

Nitrogen, Excretion of, in phosphorus 
poisoning, 421 

m starvation, 206 

Nitroglycerine, Gases produced by detona 
tion of, 442 

Poisonmg by, 454 

Notes, must be the origmal copy, 7 

Reference to, when givmg evidence, 7 

Notification of births, 139, 270 

of disease, 270. 

Noxious substances, 329 
Nullity, Suits for, 166 
Nutmeg, Poisonmg by, 636 
Nux vomica. Poisoning by, 492 


0 

Obesity, Sudden death from, 27 
Obligation of medical witnesses, 6 

of professional secrecy, 266 

CEnanthe crocata, Poisonmg by, 618 
Oil, croton, Poisonmg by, 637. 

of bitter almonds, Poisomng by, 446 

of eucalyptus, 629 

of gaulthena, Poisonmg by, 631 

of mirbane, Poisonmg by, 468 


Oil of paraffin, Poisonmg by, 466 

of pennyroyal. Poisoning by, 630 

of petroleum, Poisonmg by, 465 

of savin, Poisonmg by, 630 

of tansy, Poisonmg by, 631 

of turpentme. Poisoning by, 629 

of vitnol, Poisonmg by, 362 

of wmtergreen, Poisonmg by, 531 

Operations and consent, 266 
Opium and its alkaloids, 494 
Opium, Acute poisomng by, 494 

exceptional symptoms 

of. 490 

Chrome poisomng by, 500 

eating, 600 

fatal dose, 496 

Official preparations of, 494 

Tests for, 499 

1 reatment of acute poisonmg by, 497 

Treatment of chronic poisonmg by, 

501 

Oral evidence, 7 

Orders for reception of lunatics, 310 

Expiration of, 313 

wandermg at large, 312 

Orders for reception of pauper lunatics, 312 

Urgency, for recoiition of lunatics, 310 

Organs, Weight of, 14 
Orpiment, Poisonmg by, 371 
Ossification, Table of pomts of, 24 
Ovaries, Absence of, 77 
Overly mg of infants, 178 

and convulsions, 178 

Oxalic acid Poisoning by, 359 

Tests for, 361 

Treatment of poisonmg by, 360 

Oxidicolchicme, 520 
Oxyhmmoglobm, Spectrum of, 69 
Oysters, Poisonmg by, 407, 660 


P 

Palmer, Reg v , 488 
Paraffin oil, Poisonmg by, 465 
Paraldehyde, 452 
Paralysis, Lead, 400 
Paranoia, 284, 307 
I Paraphenylondiamine, 474 
I Partial msanity, 282 
I Parton, Reg v , 455 
Parturition, Post-mortem, 139 
Passmg the catheter. Sudden death from, 
31 

Patermty, 145 

I and affiliation, 146 

Pauper lunatics, 312 

Peas greened with copper, 406 

Pederastia, 92 

Pelvis, Sexual oharaotenstios of, 68 
Pemcilhum brevioaule and arsenic, 376 
Perns, Malformation of, 72 
Pennyroyal, oil of, Poisonmg by, 630 

use M an emmenagogue, 102, 630 

Pericarditis, Sudden death from, 27 
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Penod at which death took place, 14 
Person, Indecent exposure of the, 94 
Personal identity m the dead, 65 

m the hving, 62 

Petroleum oil. Characteristics of, 465 

Poisonmg by, 466 

Petty sessions, 4 
Phallm, Toxic action of, 643 
Phenacetm, Poisonmg by, 476 
Phenol, Poisonmg by, 479 

Tests for, 482 

Treatment of poisonmg by, 481 

Phenylhydroxylamme, Poisonmg by, 474 
Phosphomolybdio acid, 486 
Phosphoretted hydrogen, Poisonmg by, 423 
Phosphorus, Acute poisonmg by, 418 

Changes m metabolism 

m, 421 

Treatment of, 420 

Chronic poisonmg by, 424 

Fatal dose of, 419 

Tests for, 424 

Phosphotungstio acid, 485 
Phyllooyanic acid, 406 

Physical condition of poison. Influence of, 
331 

signs of virgmity, 83, 85 

Physostigmme, Poisonmg by, 633 

Properties and physiological action of, 

633 

Tests for, 634 

Treatment of poisonmg by, 634 

Picno acid. Poisoning by, 483 

Treatment of, 484 

Properties of, 483 

Tests for, 484. 

Picrotoxm, 492 

Tests for, 494 

Pilocarpme, Poisonmg by, 632 

Treatment of, 633 

Properties and physiological action of, 

632 

Placmg habitual drunkards under restramt, 
326 

Platmum, Poisonmg by, 417 
Playfair Kitson r , 268 
Plea of msanity m crimmal cases, 303 
Pleunsy, Sudden death from, 29 
•Plumbism, 397 

Pneumonia, Sudden death from, 27 
Poisoning by abtm, 341 

by acetic acid, 362 

by acetylene, 442 

by aconite, 623 

by alcohol, amyl, 463 

by alcohol, ethyl, 450 

by almonds, bitter, 449 

by almonds, bitter, oil of, 445 

by amanita muscana, 641. 

by amanita muscana, palloides, 641 

by ammonia, 364 

by ammonia, carbonate, of, 366 

by amyl nitnte, 464 

by amUne, 472 

— bv an^eli^ 476 


Poisonmg by antimony, 386 

by antipyrm, 476 

by arsenic (acute), 372 

by arsenic (chronic), 376 

by arsenic acid, 371 

by arsenious oxide, 370 

by arsenious sulphide, 371 

by arsenuretted hydrogen, 371, 375. 

by aspirm, 479 

by atropine, .'>02 

— — - by banum, 368 

by Battle's vormm-killer, 486 

by beans, 544 

by belladonna, 502 

by benzene, 467 

by bismuth, 412 

by bisulphide of carbon (acute), 463 

by bisulphide of carbon (chronic), 464 

by bitter almonds, 449 

by bitter almonds, oil of, 445 

by bleachmg fluid, 430 

by boracic acid, 430 

by borax, 430 

by boromoforin, 460 

by bromine, 427 

by brucine, 491 

by cadmium, 412 

by calabar bean, 533 

by camphor, 636 

by Cannabis Indioa, 609 

by cantharides, 5^6 

by carbolic acid, 479 

by carbon bisulphide (acute), 463 

by carbon bisulphide (chronic), 464 

by carbon dioxide, 434 

by carbon monoxide (acute), 437 

by carbon monoxide (chronic), 441 

by castor oil seeds, 637 

by cheese, 553 

by cherry-laurel water, 446 

by chloral hydrate, 454 

by chloride of antimony, 388 

by chloride of mercury, 390 

by chlorme, 429 

by chloroform, 469 

by chrome yellow, 398 

by chromic acid, 416 

by cicuta virosa, 618 

by coal gas, 436 

by cocaine, 610 

by cocculuB IndiouB, 492 

by colchicum, 620 

by colooynth, 636 

by conme, 616 

by comum maculatum, 616 

by copper (acute), 404 

by copper (chronic), 405 

by copper arsenite, 371 

by oorronve sublimate, 390 

by crab-fish, 649 

by creolm, 482 

by creosote, 484 

— — by croton oil, 637. 

by cymude of potasnum 446. 

. I I Vkv ae7 
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Poisoning by daphne mezereon, 528. 

by datora Stramomum, 502 

by delphuuum staphisagna, 527 

by diachylon plaster, 399 

by diohromate o[ potassium, 415 

by digitaliu, 618 

by digitalis, 518 

by duutrobenzene (acute), 469 

by dmitrobenrene (chronij), 409 

by dinitrotolueny, 470 

by dionin, 602 

by duboisine, 602, 507 

by dynamite, 442 

by elatenum, 536 

by Epsom salts, 370 

by ergot (acute), 538 

by ergot (chronic), 539 

by esenne, 533 

by ether, 463 

by eucalyptus, 629 

by exalgin, 475 

by Felix Mas, 513 

by ferro silicon, 423 

by fish, 548 

by fluorine, 429 

by fly -fungus, 543 

by fly papers, 371 

by food, 647 

by formalin, 463 

by formic aldehyde, 453 

by foxglove, 518 

by fruit, tinned, 406 

by fungi, 640 

by fusel oil, 453 

by gases of warfare, 443 

by gases produced by explosives, 332 

by gaulthena, oil of, 631 

by gelsemium, 609 

by gold, 417 

by gram, 637, 640 

by hancot beans, 644 

by hellebore, 626 

by hemlock, 616 

by henbane, 606 

by heroin, Ml 

by herrings, 648 

by horn atropine, 604 

by hydrochloric acid, 368 

by hydrocyanic acid, 445 

— ^ by hydrofluono acid, 429 

by hydrofluosilicic acid, 429 

by byoscme, 602, 606 

by hyoscyamme, 502, 606 

— by hyoscyamus 602, 605 

by Indian hemp, 609 

by Indian tobacco, 614 

by iodine, 426. 

by iodoform, 426 

by iron, 413. 

by jaborandi, 632, 

by laburnum, 627. 

— . — lead (acute), 396 

— — by lead (chronic), 397. 

by lobeba, 616 

« by hicifer matches, 419 


Poisoning by lysol, 482 

by mackerel, 648 

by magnesium sulphate, 370 

by male fern, oil of, 613. 

by manganese, 414. 

by meat, 648. 

by mercury (acute), 39(> 

by mercury (chronic), 394. 

by methylacetaml.de, 475 

by methyl alcohol, 462 

by methyl oonine, 616 

by mezereon, 628 

by milk, 652 

by mirbane, oil of, 468 

by monk’s hood, 623 

by morphine (acute), 494 

by morphine (ohronio), 600* 

by muscarine, 642 

by mushrooms, 640 

by mussels, 650 

by naphthalene, 477 

by nickel carbonyl, 417 

by mcotme, 515 

by nightsh^e, deadly, 608. 

by nitre, 366 

by nitno acid, 350 

by mtno acid fumes, 367 

by mtnte of amyl, 454 

by nitrobenzene, 468 

by nitroglycerme, 454 

by nutmeg, 616 

by nux vomica, 491, 492 

by osnanthe orocata, 618 

by oil of bitter almonds, 445 

by oil of mirbane, 468 

by oil of pennyroyal, 630 

by oil of savin, 630 

by oil of tansy, 531 

by oil of tartanc acid, 362 

by oil of turpentine, 529. 

by oil of vitnol, 362 

by oil of wmtergreen, 531 

by opium (acute), 494 

by opium (chrome), 600 

by orpiment, 371 

by oxalic acid, 359 

by oysters, 407, 650 

by paraffin oil, 465 

by paraldehyde, 462 

by paraphenylendiamme, 474. 

by pennyroyal, 530 

by petroleum, 465 

by phallm, 643 

by phenaoetm, 476 

by phenol, 479 

by phenylhydroxylamine, 474 

by phosphorettod hydrogen, 423 

by phosphorus (acute), 418. 

by phosphonis (chrome), 424 

by physostigmine, 633. 

by picno acid, 483. 

by piorotoxin, 492 

b$r pilocarpine, 632. 

by platinum, 417 

by poisonous foods, 647. 
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Potosaium nitrate. Poisoning by, 360 

permanganate, Poisonmg by, 414 

Potassio-mercuno i^ide, Poisonmg by, 393 
Potatoes, Poisonmg by, 608 
Precognitions (Scotch Law), 11 
Pregnancy, Concealment of (Scotch Law), 
137 

Duration of, 140 

* Earliest age for, 76 

Insanity of, 296 

Latest age for, 70 

Plea of, as bar to execution, 95 

Post mortem appearances of, 97 

Signs of, 96, 96, 140 

Pietematural combustibility of the body, 216 

Medico legal beanngs of, 217 

Pntchard, Eeg v , 387 
Privileged communications, 207 
Procedure with cnmmal lunatics, 304 
Procreative power. Age for, m the female, 76 

liTL the male, 73 

Procurator Fiscal, 12 

Professional Privileges and Responsibilities, 
258 

secrecy, 268 

secrets in the witness-box, 7, 268 

Prolapse of the funis, 122 
Prolonged gestation, 140 

labour, 122 

Prostitutes, Rape on, 78 
Prussic acid. Fatal does of, 447 

Poisoning by, 445 

Tests for, 449 

Treatment of, 448 

Psychical impediment to sexual intercourse 
m the female, 76 

impediment to sexual intercourse in the 

male, 74 

shook as a cause of sudden death, 30 

Psvchoses associated with somatic disease, 
294 

of chronic lead poisonmg, 400 

Ptomaines, 647 

in food, 647 

Puberty m the female, 76 

m the male, 73 

Puerperal msanity, 295 
Punctured wounds, 221, 224 
Putrefaction in air, 46 
in water, 46 

Internal appearances produced by, 46 

Micro-organisms of, 43 

Signs of, 44 

Putrefactive orgamsms m meat poisonmg, 648 
Pyndme, Poisoning by, 476 
Pyrogallol, Poisonmg by, 477 

Treatment of, 478 

Tests for, 478 


Q 

QmoKLKNTNG OS an mdication of pregnancy, 
96, 96, 140 

^Quotations from books m the witness-box, 8. 


R 

Radcliffe V Price, 269 
Rape, 77 

Blood-stams m cases of, 88 

Death from, 88 

durmg abnormal sleep, 78 

natural sleep, 78 

an attack of hysteria, 79 

insensibility due to anmsthetios 

and narcotics, 79 

insensibility due to chloroform, 

80 

Exammation of females m oases of, 87 

of males m cases of, 89 

of semmal stains m cases of, 89 

of the dead body in cases of, 88 

False accusations of, 79, 80, 86 

Law in relation to, 77 

Signs of virginity m relation to, 83 

of loss of virginity m relation to, 

83 

Recurrent insanity, 282 

Red precipitate, Poisonmg by, 392 

Re exammation, 6 

Registration of medical practitioners, 268 
Rcmsoh’s test for antimony, 389 

for arsenic, 381 

Remote causes of death from wounds, 264 
of death from inhalation of chloro- 
form, 467 

Reports, Medico legal, 10 
I Resorcin, Poisoning by, 477 
Tests for, 477 

Respiration and circulation. Cessation of, 
33 

Artificial, after immersion, 194 

before birth, 118 

Imperfect, m relation to mfanticide, 

116 

Signs of. 111 

Responsibility, Crimmal, 303, 308 
Medical, 258 

as to death from ansesthetics, 263 

m a case of cnmmal woundmg, 

260 

in relation to hospital authorities 

and nurses, 263 

m relation to lunacy certificates, 

314 

m the exammation of women, 87, 

89, 95 

Restraint, Placmg habitual drunkards under, 
326 

lunatics under, 310 

Resuscitation from immersion, 192 

Modes of effecting, 194 

Retrograde amnesia m epilepsy, 288 
Revolver found m hand after death, 260. 

Suicidal wounds with, not alwaye 

blackened, 249 
wounds, 260 

of head and heart not immediately 

fatal, 261 

Rigidity, Cadaveric, 37 
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Rigor moitoi^ 37 

CMuation of, 38, 40 

Conditions which hasten, 38 

m respect to the heart, 39 

Instantaneous, 41 

Causation of, 42 

Examples of, 41 

Bobunte, Acute poisoning by, 470 

Cases produced by detonation of, 442 

Chronic poisonmg by, 470 

Rupture of the bladder, 235 

of the diaphragm, 234 

of the heart, 27, 233 

of the mtestmes, 233 

of the kidneys, 234 

of the spleen, 234 

of the stomach, 233 

Rust stams, 64, 


S 

Sacrum, Sexual characteristics of, 68 
Saffron, Poisonmg by, 631 
Sale of poisons, 259, 344. 

Sahoylio acid, Poisonmg by, 478 

Tests for, 479 

Salts of sorrel, 361 
Saltpetre, Poisonmg by, 366 
Salvarsan, Poisonmg by, 371 
Sangumeous mole, 97 
Santonm, Poisonmg by, 535 

Tests for, 636 

Treatment of poisonmg by, 636 

Sapomn, 340 

Sardmes, Poisonmg by, 549 
Sausages, Poisonmg by, 548 
Savm, Poisonmg by, 6^ 

use as an emmemagogue, 103 

Scalds, 210. 

and bums. Death from, 208 

Scalp wounds, 225, 226 
Soars, 52, 65 

Scherer’s test for phosphorus, 425 
Sohultze's swmgmg, 113 
Sohwemfurt green, Poisonmg by, 373 
Soett V Wakem, 328 
Scotland, Legal procedure m, 11. 

Secrecy, Obl^ation of, 266 
Secrets, Professional, 7, 268 
Self-dehvery, Alleged violence produced by, 
129 

Self-inflicted wounds feignmg homicidal 
nolence, 256. 

Semen, Test for, 91. 

Semin^ stams. Examination of, 89 
Semle dementia, 294. 

Separation of funis, 20. 

Septic causes of death from wounds, 255. 
Sewer-gas, Poisoning by, 432 
Sex* Detennmatmn of, 70 

DoubtW* 70. 

Sexual afanonnalthies* 70 
ohMcaotexiuttea of tile skeleton, 67. 


Sexual defects m females, 75 

defects m males, 73 

perversions, 92. 

Proof of, m divorce, 156 

Shell-fish, Poisonmg by, 650 
Shilhng V Acc Death Ass Co , 147 
Shook as cause of sudden death, 253 
Shortened gestation, 141 
Signs of abortion, 107, 108 

of cessation of circulation, 33 

of cessation of respiration, 33 

of death, 32 

of death from drownmg, 188 

of delivery, 95-100 

of live birth, 117 121 

of loss of virgmity, 83, 85 

of pregnancy, 96 

of putrefaction, 44 

of virginity, 83 

Silver, Acute poisonmg by, 408 

Chronic poisonmg by 408 

Tests for, 409 

Treatment of poisonmg by, 408 

Skeleton, Sexual characteristics of, 67 
Skin pigmentation from arsemo, 377 
Skull, Fractures of, 132 

Injuries of, 226, 226 

Sleep, Rape dunng abnormal, 78 

natural, 78 

Smith i Acc Death Assur Co , 160 
Smothermg, 180 
Soda, Poisonmg by, 364 
Sodium arsenite, 371 

cacodylate, 371 

! hydroxide, Poisonmg by, 364 

j salicylate, Poisonmg by, 478 

j thiosulphate as an antidote for hydro 

cyanic acid, 448 
j Sodomy, 92 
Solanme, 608 

j Solanum dulcamara, Poisonmg by, 608 

! tuberosum, Poisonmg by, 608 

, Sorrel leaves, 361 

; Salt of, 361 

^ Spanish flies, Poisonmg by, 545 
Spasm, Cadaveric, 41 

i of the larynx. Death from, 176 

; Spetsmodio ergotism, 539 
Speotroscopioal exammation of blood, 59. 
Spectrum of ergot. Solution of, 640 

of hsematm. Reduced, 60. 

of hsemoglobm, 69 

of methtemoglobm, 60 

of oxyhcemoglobm, 69. 

of phosphoretted hydrogen, 426 

Spermatozoa, 91 

Spmal cord, Action of stryohnme on, 486. 
Spme, Fractures of, 229 

Inranes of, 225, 229. 

Splem, Rupture of, 234 
Spontaneous oombustion. So-called, 216 
Spotted hemlock, Poisonmg by, 516 

Treatment of, 617 

Stab-wounds, 231# ^24. 

Stams, on weapon, 64. 
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Stains, Post-mortem, 34 

produced by amlin, 66 

by Jblood, 67. 

by fruits, 64 

by mmeral salts, 66 

Starvation, 204 

Diseases which may cause appearances 

resembhng death from, 206 

Duration of life m, 207 

Effect of drmkmg water m, 207 

Metabolism dunng, 206 

— — Post mortem appearances of, 206 
Stas’ process, 347 

Stevenson's modification of, 348 

Statistics of suicidal hangmg, 166 

of carbohc acid poisonmg, 481 

of chrome lead poisonmg, 398 

of cnimnal lunatics, 306 

of death from bums and scalds, 213 

of death from cold, 206 

of death from drownmg, 188 

of death from hangmg, 166 

of death from heat stroke, 201 

of death from hghtmng, 198 

of death from overlying, 178 

of death from strangulation, 170 

of mfanticide by strangulation, 131 

of mortality m legitimate and illegiti- 
mate children, 122 

of mortaihty m still bom children, 121 

of poisonmg by phosphorus, 418 

of poisonmg by the mmeral acids, 368 

Stature, 66 

Staunton, Reg v , 206 
Staphisagnne, 627. 

Stavesacre, Poisonmg by, 627 
StenUty, 73 
Still V Morns, 268 
births, 139 

Stomach, Absorption, rate of, 490 
— — Air m, as a sign of respiration, 117 

capacity m newly bom, 21 

Contents of, m now-bom mfants, 117 

effects of poison, disease and post 

mortem changes contrasted, 343 
Injunes of, 233 

Redness of, as a sign of poisonmg, 342 

Ulceration and perforation of, 342 

Water m, after death from drowning, 

186 

Stomach-tube, Use of, m poisonmg, 336 
Stones, Wounds from sharp-edged, 221 
Stramonium, Poisonmg by, 606 
Strangulation, 121, 129, 169 

Accidental, 122 

by throttling, 174. 

by throtthng. Position of marks m, 174 

Homicidal, 170 

mdications from degree of violence, 

171 

— ^ — — mark of cord, 169. 

infant with funis. Accidental, 122 

— Gnmmal, 131. 

— Post-mortem appearances of death from, 
169 


Strangulation, Suicidal, 172. 

Strophanthus, Poisonmg by, 620 
Strong V. Harvey, 160 
Strontium, Salts of, not toxic, 369. 
Strychmne, Action of, on spmal oord,'486 

Fatal dose of, 489 

poisonmg by, 486 

Treatment of, 489 

Properties of, 486 

Testa for, 491 

Toxic action of, 486 

Subjects mvolvmg sexual relations, 70 
Sub-pleural ecchymoses, 163, 181 
Subpoena, 4 

Sudden death from natural causes, 27 
Suffocation, 127 

from compression of the chest, 177 

covermg the mouth and nostrils, 

179 

food, 176 

foreign bodies m the air-passages, 

176, 177. 

of mfants m bed, 178 

pathological causes, 175 

smothenng, 179 

Occasional absence of mdications after 

death from, 176 

Post-mortem signs of death from, 180 

Sugar m the unne m poisonmg by carbon 
monoxide, 437 

phosphorus, 422 

Suicidal impulse, 300 

wounds, 243 

Suicide by cut-throat, 246 

by detonation of dynamite, 344 

I by drownmg, 188 

by firearms, 249 

' by foreign bodies m the 4ir passages, 

1 176, 177 

by guillotme, 243 

by hangmg, 166 

by mjunes to the head, 242 

by poisonmg, see Poisonmg. 

by red hot iron, 344 

; by smothenng, 180 

by stab-wounds, 246 

by strangulation, 172 

by throtthng, 176 

Medico-legal relations of, 302. 

Sulphomolybdio acid, 492. 

Sulphona), Poisonmg by, 460 

Tests for, 461. 

Sulph-metbcemoglobm, 433-434 
Sulphuretted hydrogen, Poisonmg by, 432 

Cause of death m, 433 

Treatment of, 438 

Produced by baotena, 432 

Sulphuno acid, Poisonmg by, 362 

TieaUnent of, 363. 

Tests for, 356 

Throwmg of, 218. 

Summary reception orders u hmacy, 81' 
Superfoetation, 143. 

Supposititious chddrmi, 146. 

Survivorship, 146. 
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Swallowing of copper corns, 404 
Symra v Fraser and Andrews, 327 
Syncope, 26 

Systematic chemical analysis in poisoning, 
347. 


T 

Table of capacities of infant’s stomach, 20 

of criminal lunatics, 306 

of development of foetus, 19 

of forms of insanity, 276 

of increase in child's weight, 20 

of permanent teeth, 22 

of points of ossihcation, 24 

of poisonmg by mineral acids, 358 

of putrefaction of organs, 46 

of si/e of blood corpuscles, 62 

of temporary teeth, 22 

of union of epiphyses and bones, 22 

of weights of organs, 14 

Tanacetum viilgare, Poisonmg by oil of, 631. 

Tansy, Poisoning by, 531 

Tartar emetic, Poisonmg by, 387 

Tartaric acid, Poisonmg by, 362 

Tattoo marks, 63 

Taxus baooata, Poisonmg by, 630 

Teeth, Development of, 22 

Permanent, 22 

Temporary, 22 

Temperature, Death from extremes of, 196 
Tenancy by courtesy, 1 39 
Testamentary capacity, 320. 

Test for semen, 91 
Tests for free acid, 365 
Tetanus as a cause of death fiem wounds, 
266 

contrasted with the clonic spasms of 

strychnme poisonmg, 488 
Tetrachlorothane, Poisonmg by, 466 
Throat, Wounds of, 231, 242 
Throttlmg, 176 

Thymus gland, Hyperplasia of, m now bom 
mfants, 124 

Thyroid gland. Arsenic m, 380 
Tichbome, Reg v , 64 
Ty;i, Poisoning by, 41 1 

Treatment of, 412 

Tests for, 412 

Tinned chernes, Poisonmg by, 412. 

fish, Poisonmg by, ^9 

frait, Poisonmg by, 412 

peas. Copper in, 406 

rhubarb, Poisonmg by, 412 

tomatoes. Poisoning by, 412 

Tobacco, Acute poisonmg by, 516 

Treatment of, 616 

Chronic poisonmg by, 616 

Toluylendiamine, Poisonmg by, 341 
Tomatoes, Poisoning by, 412 
lomte, Gases produced by detonation of, 
442 

Toogood I' Wilkes, 318 
Toxic msanity, 291. 


Toxicology. 329 
Toxms, 647 
Tnbadism, 92 
Trichomonas vagmse, 91 
Triennial cohabitation, 166 
Tnmethylamine in decayed cheese, 654 
Tnnitro toluene, Poisonmg by, 471 
Tnonal, Poisonmg by, 461 
Tropssolm test for acids, 355 
Turpentme oil of, Poisoning by, 629 
Twin delivery. Medico legal bearmg of, 145 
Typhoid fever caused by food, 547 

Sudden death from, 27 

Ty rosin m the urme m acute phosphoms 
poisoning, 422 
Tyrotoxicon, 653 


I ^ 

I Ulceration and perforation of stomach, 
342 

Umbihcal cord. Haemorrhage from, 127 

in relation to live birth, 120 

Prolapse ot 122 

Separation of, 20, 126 

Strangulation of mfant with, 122, 

1.30 

Unconsciousness during delivery, 125 

rape, 79, 80 

Undue influence, 269 

Unexpected death from natural causes, 27 
Unnatural sexual offences, 77, 92 
Unqualified assistants, 269 
Urgency orders m lunacy, 311 
Urochloral acid m poisonmg by chloral 
hydrate, 466 

Utenne imgation, Sudden death from, 31, 
106 

Uterus, Absence of, 77 
Injuries of, 211, 236 


V 

Vagina, Injuries of, 236 
Vagmal exammation. Sudden death from, 
31 

Vagmismus, 72 
Vagitus utennus, 119 
Vaselme, Poisonmg by, 466 
Vegetable poisons, 486 
Venereal disease m oases of rape, 84, 89 
Veratrme, Properties and physiological action 
of, 621 

Poisonmg by, 621 

Treatment of, 622 

Tests for, 622 

Verdigris, 404, 405 
Vennm-lbllers, 486 
Veronal, Poisonmg by, 462 

Treatment of, 463 

Tests for, 463 

VertebrsB, Injuries of, 229 
in hangmg, 163 
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Vesicular mole, 97 

Vexatious proceedings m lunacy, Staying of, 
317 

Viability, 141, 142 

Virgmity Physical signs of, 83, 85 

Loss of, 83, 85 

Virility, Proof of absence of, m divorce cases, 
166 

Vitriol throwing, 218 
Vulva, Injuries of, 236 
Vulval rape, 78 


W 

Wake, Reg v , 303 
Warfare, Gases of, 443 

Water m intestines after death from drowning, 
187 

in stomach after death from drowning, 

186 

Water gas, Poisonmg by, 435 

Watts, Reg v , 137 

Weak mmdedness, 296 

Weapon in the hand after death, 249, 252 

Stams on, 64 

Weight of child. Increase in, after birth, 21 

of organs, 14 

Weldon v Winslow, 318 
White arsenic, 370 

hellebore, 621 

precipitate, 192 

Wight, Reg V , 262 

Wilkes, Toogood t , 318 

Williams, Reg v , 309 

Williams V Beaumont and Drake, 318 

Willis, Reg V , 102 

Wills, Capacity to make, 320 

Wmtergreen, Poisonmg by oil of, 631 

Witness, Examination of, 6, 

Expert, 6 

Medical, 6 

Obligations of, 7 

Wolf's bane, Poisonmg by, 623 
Women, Necessity for consent before examm 
mg, 87, 89, 95 

Workmen's Compensation Act, 161. 

Wounds, 219 


Wounds, Blackening of, by firearms, 240, 249. 

Causes of death from, 263 

Extent and direction of, 244 

Fatal, neghgent treatment, 361 

septic processes, 266 

tetanus, 255 

Feigned, homicidal, self-inflicted, 241 

General causal mdications, 248 

Incised, 220, 224 

indications from weapon, 222, et seq 

m their causal relation, 241 

Lacerated, 223, 224 

made before and after death, 223, 224 

by broken crockery-ware, etc , 220 

Multiple fatal, 251, 262 

Nature of, 241 

Punctured, 221, 224 

of the back, 251 

of the brain, 226 

of the chest, 231, 242 

of the face, 230 

of the genital organs, 236, 243 

of the head, 225 

of the heart, 232, 242 

of the neck, 231 

of the throat, 244 

see also Injunes 

Position of, 242 

Post mortem examination of, 262 

produced by firearms, 239 

produced by causal relation of, 262 

Punctured, 220 


Y 

Yfw, Poisoning by, 530 
Youth, in relation to procreative power, 73^ 
76 

Z 

Zinc, Acute poisonmg by, 409 

Treatment of, 410 

Chronic poisoning by, 410 

ohlonde in fabrics, 410. 

Tests for, 411 
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